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0 LHRH analogs. 

© The present invention relates to novel "pseudo" nonapeptide and decapeptide derivatives of LHRH. More 
particularly the present invention relates to derivatives of LHRH wherein the nitrogen atom of at least one of the 
amide bonds has been all<ylated. 
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LHRH ANALOGS 

This is a continuation-in-part of U.S. patent application Serial No. 390.572. filed August 7, 1989. which is 
a continuation-in-part of patent application Serial No. PCT/US89/00528, filed February 9, 1989. which is a 
continuation-in-part of U.S. patent application Serial No. 154,681, filed February 10, 1988. 
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Technical Reld 

The present invention relates to novel "pseudo" nonapeptlde and decapeptlde analogs of LHRH 
wherein the nitrogen atom of at least one of the amide bonds is alkylated. TTie invention also relates to 
10 processes for preparing such compounds, to pharmaceutical compositions containing such compounds and 
to the use of such compounds for modulating levels of sex hormones in male or female mammals. 



Background Art 

IS 

Luteinizing Hormone Releasing Hormone, known as LHRH or GnRH, is a decapeptlde with the following 
formula: 

{pyro)Qlu-H!s-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NHa 

LHRH is released from the hypothalamus and binds to a receptor on the pituitary gland, causing the release 
20 of LH (Luteinizing Hormone) and FSH (Follicle. - Stimulating Hormone). Subsequently. LH and FSH act on 
the gonads to stimulate the synthesis of steroid sex hormones. The pulsatile release of LHRH, and thereby 
the release of LH and FSH, controls the reproductive cycle in domestic animals and humans. Acute doses 
of LHRH agonists increase the levels of LH and steroid sex hormones in both animals and humans. 
Paradoxically, chronic doses of these agonists suppress the levels of LH and steroid honmones. Con- 
25 sequently, the effect of multiple doses of LHRH agonists is to suppress estrogen fomiation in the female 
and suppress testosterone formation in the male. The same effect is observed in both animals and humans 
after administration of acute or chronic doses of LHRH antagonists. LHRH agonists are currently used or 
under clinical investigation for the treatment of several hormone dependent diseases such as prostate 
cancer, benign prostatic hypertrophy, endometriosis, uterine fibroids, precocious puberty and breast cancer. 
30 They have also been used as contraceptives. For a review of LHRH analogs see J. Sandow, et al. in 
"Hypothalamic Hormones. Chemistry, Physiology, and Clinical Applications", edited by D. Gupta and W. 
Voeters, p. 307 (1978). 

Biologically active LHRH analogs have been studied in animals and humans. LHRH analogs have been 
found to be effective by either intraveneous. subcutaneous, or depot administration. Intranasal and 

35 intravaginal administrations are effective only at very high doses. All of the reported LHRH analogs show 
0.1% to 1% potency following oral administration when compared to intraveneous doses. One of the major 
reasons for this low potency is that these peptides are degraded in the stomach by various proteolytic 
enzymes before reaching the blood system. It would be desirable to prepare analogs of LHRH that are 
stable against proteolytic enzymes and are biologically potent after oral administration in animals and 

40 humans. 



Summary of the Invention 

46 The present invention relates to novel "pseudo" nonapeptlde and decapeptlde derivatives of LHRH. 
More particulariy the present Invention relates to derivatives of LHRH wherein the nitrogen atom of at least 
one of the amide bonds is alkylated. 



50 Brief Description of the Drawings 

Rgure 1 is a comparison of the in vifro intestinal stability of (pyro)Qlu-His-Trp-Ser-Tyr-D-Leu-Leu-Arg- 
Pro-NHEt versus (pyro)Qlu-Hls-Trp-N-Me-Ser-Tyr-D-Leu-Leu-Arg-Pro-NHEt. 

Disclosure of the Invention 
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Th compounds of the present invention are of the formula: 

A-B-C-D-E-F-G-H-I - J ( I ) 

123456789 10 

or a pharmaceutically acceptable salt thereof; 

wherein A is an amino acyl residue selected from the group consisting of L-pyroglutamyl. D-pyroglutamyl. 
N-acetyl-L-prolyl, N-acetyl-D-prolyl. N-acetyl-L-delta^'^-prolyl. N-acetyl-D-delta®-'*-prolyl. N-acetyl-L- 
phenylalanyl, N-acetyl-D-pheny!alanyl. N-acetyl-L-3-(2-thienyI)alanyl. N-acetyl-D-3-{2-thienyl)aIanyl, N- 
acetyl-L-3-(4-chIorophenyl)alanyl, N-acetyl-D-3-(4-chlorophenyl)alanyl. N-acetyl-L-3-(4-fluorophenyl)alanyl, 
N-acetyl-D-3-{4-fluorophenyl)alanyl. N-acetyl-L-3-(4-bromophenyl)alanyl, N-acetyl-D-3-(4-bromophenyl)^ 
alanyl. N-acetyl-L-3-(4-methylphenyl)alanyl, N-acetyl-D-3-(4-methylphenyl)aianyl, N-acetyl-L-3- 
(pentamethylphenyl)alanyl, N-acetyl-D-3-(pentamethylphenyl)alanyl, N-acetyl-L-3-(3,4.5-trimethylphenyl)- 
alanyl, N-acetyl-D-3-(3,4,5-trimethylphenyl)alanyl. N-acetyl-L-tryptyl(N-indole-methyl). N-acetyl-D-tryptyl(N- 
indole-methyl). N-acetyl-L-tryptyl(N-indole-fonnyl), N-acetyl-D-tryptyl-(N-indole-fbrmyl), IM-acetyl-L-3-(1-ad- 
amantyl)aianyl, N-acetyl-D-3-(1-adamantyl)alanyl, N-acetyl-L-6-fIuorotryptyl(N-indole-formyl), N-acetyl-D-5- 
fluorotryptyl(N-indole-fonDyl). N-acetyl-L-3-(2-naphthyl)alanyl, N-acetyl-L-3-(3-benzothienyl)alanyl, N-acetyh 
D-3-(3-benzothienyl)alanyl, N-acetyl-L-3-(3-ben20xazolyl)aIanyi, N-acetyl-D-3-(3-benzoxa2olyl)aIanyl. N- 
acetyl-alpha-methyl-L-3-(4-chlorophenyi)alanyl. N-acetyl-aipha-methyl-D-3-(4-chlorophenyl)alanyl. N-acetyl- 
L-3-(4-trifluoromethyiphenyl)aianyI, N-acetyl-D-3-(4-trlfluoromethyiphenyl)alanyl, N-acetyl-L-tyrosyl, N-acetyi- 
D-tyrosyl. N-acetyl-L-O-methyl-tyrosyl. N-acetyl-D-O-methyhtyrosyl, N-acetyl-l>3-(2-naphthyl)aianyl. N- 
acetyl-L-3-{1-naphthyl)alany!. N-acetyl-D-3-(1-naphthy()aIanyl. N-acetylsarcosyl. N-acetyI-L-3-(cyclohexyl)- 
alanyl. N-acetyl-D-3-{cyclohexyi)alanyl, N-acetylglycyl. L-N-acetyl-N-methylalanyl, N-acetyl-N-methyl-D-ai- 
anyl. N-acetyl-alpha-methyl-L-phenylalanyl. N-acetyt-aipha-methyl-D-phenylalanyl. N-acetyl-D-phenylalanyl. 
N-acetyl-L-phenylalanyl, N-formylsarcosyl, N-formyl-N-methyl-L-alanyl. N-fomiyl-N-methylalanyl. 2-N-beta- 
(ethylaminocarbony!)-N-epsilon-(ethylamido)glutam yl. N-delta-ethyl-glutamyl, L-prolyl. D-prolyl, L-delta^**- 
prolyl. D-delta^-^-prolyl, L-phenylalanyl. D-phenylalanyl. L-3-(4-methylphenyl)alanyl). D-3-(4-methylphenyl)- 
alanyl. L-3-(4-nitrophenyl)alanyl, 0-3-(4-nitrophenyl)alanyl. L-3-(4-acetylaminophenyl)alanyl, D-3-{4-ac- 
etylaminophenyl)alanyl, L-3-(4-chlorophenyl)alanyl, D-3-(4-chlorophenyl)aIanyl, L-3-(4-fluorophenyl)alanyI. D- 
3-(4-fluorophenyl)alanyf. alpha-methyl-L-3-(4-chlorophenyl)alanyl. alpha-methyl-D-3-(4-chlorophenyl)alanyl. 
L-3-{4-trtfluoromethylphenyl)alanyi. D-3-{4-trifluoromethylphenyl)alanyl, L-tyrosyl, D-tyrosyl, L-O-methyi- 
tyrosyl, D-O-methyl-tyrosyl. sarcosyl. glycyl. L-N-methylalanyl. N-methyl-D-alanyl. N-methyl-L-pyroglutamyl. 
N-methyl-D-pyrogiutamyl. alpha-methyi-L-phenylaianyl, alpha-methyl-D-phenylalanyl, N-acetyI-alpha-aza-3- 
(4-chlorophenyl)alanyl, N-acetyl-alpha-a2a-3-(4-fluorophenyl)a!anyl, N-acetyl-alpha-aza-3-(2-naphthyl)alanyl, 
N-acetyhalpha-aza-3-(1 -naphthyl)aianyi, N-acety l-alpha-aza-alanyl, N-acetyl-aipha-aza-glycy I, N-acetyl- 
alpha-aza-sarcosyl. N-acetyl-alpha-aza-3-(4-methylphenyl)aianyl. N-acetyl-alpha-aza-cyciohexylalanyl, N- 
acetyl-alpharaza-3-(1-adamantyl)alanyl, N-acetyl-alpha-aza-tyrosyKO-methyl), N-acetyl-alpha-a2a-3-(3-ben- 
2othienyl)aianyl, N-acetyl-alpha-aza-phenylalanyl, N-methylalpha-aza-pyrogiutamyl, N-acetyl-alpha-a2a-3-(2- 
thienyl)alanyl, N-acetyl-alpha-aza-3-(3-ben2oxazolyl)aIanyl, N-acetyl-aIpha-aza-3-(3.4,5-trimethylphenyl)- 
alanyl, N-acetyl-aiph-aza-3-(pentamethylphenyl)alanyl. N-acetyl-N-aipha-methyl-alpha-aza-3-(2-naphthyl)- 
alanyl. N-acetyl-N-alpha-methyl-aIpha-aza-3-<1-naphthyl)alanyl, N-acetyl-N-aipha-methyl-alpha-aza-3-(4- 
chlorophenyl)alanyl, N-acetyl-N-alpha-methyl-aIpha-aza-3-(4-fluorophenyi)alanyl, N-acetyl-N-alpha-methyl- 
alpha-a2a-3-(4-methylphenyl)alanyl, N-acetyl-N-alpha-methyl-alpha-a2a-3-(4-methoxyphenyl)aianyl. N-acetyl- 
N-aipha-methyl-aIpha-aza-(1-adamantyl)alanyl, N-acetyl-N-alpha-methyl-alpha-a2a-3-(phenyl)alanyl, N- 
acetyi-N-aipha-methyl-alpha-aza-alanyl. N-acetyl-N-aipha-methyl-alpha-aza-3-(cyclohexyl)aJanyl. N-acetyl-N- 
aipha-methyl-aipha-aza-3-(benzthlenyl)alanyl, N-acetyl-N-aipha-methyl-alpha-a2a-3-(benzoxa2olyI)alanyl. N- 
acetyl-N-alpha-methyl-alpha-aza-3-(3,4,5-trlmethylphenyi)alanyl» N-ac0tyl-N-alpha-methyl-aipha-aza-3- 
(pentamethylphenyl)alanyl and N-acetyl-N-aipha-methyl-alpha-aza-3-(2-thienyl)alanyl phenyl)alanyl; 
B is absent or an amino acyl residue selected from the group consisting of L-histidyl, D-histidyl, L-tryptyl. 
D-tryptyl. L-tryptyl(IM-indole-methyl). D-tryptyl(N-indole methyl). L-phenylalanyl, D-phenylalanyl. L-3-(2-naph- 
thyl)-alanyi. I>3-(2-naphthyl>-alanyl, L-3-(1-naphthyl)-alanyl. D-3-(1-naphthyl)-alanyl. L-3-(3-benzoxazolyl)- 
aianyl. D-3-(3-benzoxazolyl)alanyl. L-3-(3i}yridyt)-alanyl. L-3-(2-pyridyl)-alanyl. D-3-(3-pyridyl)-alanyl. 0-3-(2- 
pyrldyl)-alanyl. L-3-(2-thia2oIyl)-aIanyl. D-3-(2-thia2olyl)-alanyl, L-3-<3-benzthienyl)alanyl. D-3-(3-ben2thienyl>- 
alanyl. L-3-(2-benzthienyl)alanyl. D-3-(2-benzthlenyl)alanyi, L-3-(2-thlenyl)-alanyl. D-3-(2-thienyl)-alanyl. L- 
cyclohexylaianyl, D-cyclohexylalanyl, L-3-(3-pyrazolyl)alanyl. D-3-(3-pyraz lyl)alanyl. L-3-(4H:hlorophenyl)- 
alanyl. D-3-(4-chiorophenyl)alanyl, L-3-(4-fIuorophenyl)alanyl, D-3-(4-fluorophenyl)alanyl, L-3-(4- 
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bromophenyOalanyl, D-3-(4-bromophenyl)alanyl. L-3-(4-trifluoromethylphenyl)alanyl, D-3-(4-trffluoromethyl- 
phenyl)alanyl. L-3-(4.aminophenyl)aIanyl, D.3-(4-aminophenyl)alanyl. L-3-(4-nitrophenyl)alanyl, D-3-(4- 
nitroph nyl)alanyl. L-3-(4-caynoph nyl)alanyl. D-3-(4-cyanophenyl)alanyl. L-tyrosyl(O-methyl). D-tyrosyl(0- 
methyl), L-3-(4-methyIphenyl)alanyl, D-3-(4-methylphenyl)alanyl, L-3-(4-nitrophenyl)alanyl. D-3-(4. 

5 nrtrophenyOaJanyl, L-3-(4-acetylaminophenyl)alanyl. D-3-(4-acetylaminophenyl)alanyl, L-methionyl. D- 
methionyl. L-alpha-methyl-3-(4-chIoroph8nyl)alanyl. D-alpha-methyl-3-(4-chlorophenyl)alanyl. (3S)-1 ,2.3.4- 
tetrahydroisoquinoiine-3-carbonyl. (3R)-1 .2.3.4-te1rahydroisoquinoline-3-carbony(. '(2)-'n- 

(©thylamlnocarbonylH5)-N-(ethylamido)glutamyl, alpha-aza-3-(3,4.5-trimethylphenyl)alanyl. alpha-aza-3-(4- 
bromophenyl)aIanyl. alpha-aza-3-(4-methylphenyl)aIanyl, alpha-aza-3-(1-naphthyl)alanyl. alpha-aza-3-(1-ad- 

w amantyl)a!anyl. L-3-(3-quinolyl)-alanyl. D-3-(3K?ulnolyl)-alanyl. aipha-aza-3-(4-chlorophenyl)alanyl. alpha-aza- 
3-(4-fluorophenyl)alanyl, alpha-a2a-3-(2-naphthyl)aJanyl. aIpha-a2a-3-(3-quinolyl)aianyl. alpha-aza- 
phenylalanyl. alpha-aza-tyrosyl(O-methyl). alpha-aza-3-(2-thienyl)alanyl. alpha-aza.3-(3-benzthienyl)alanyl, 
alph-aza-cyclohexylalanyl. alpha-aza-tryptyl. alpha-aza-tryptyl(N-indol©-methyl), alpha-a2a-tryptyl{N-indole- 
formyl). N-(R3i)-L-phenylalanyl. N-{R3i>-D-ph8nyialanyl, N-{R3,).D-3-{4-chlorophenyl)alanyl, N-(R3i)-L-3-{4- 

75 chIorophenyl)alanyl. N-(R3i )-D-3-(4-f luorophenyl)aIanyl. N-(R3i).L-3-(4-fluorophenyl)aIanyl, N-(R3i)-L-3-(4. 
trifluoromethylphenyI)aianyl. N^R3i)-D-3-{4-trifIuoromethylphenyl)alanyl. N-(R3i)-L-3-(cycloh0xyl)alanyl. N- 
(R3i)-D-3-(cyciohexyl)alanyl, N-(R3i)L-3-(4^romophenyl)alanyl. N-(R3i)-03-(4-bromophenyl)aianyl. N-(R3i>- 
L-3-(4-nitrophenyl)alanyl. N-(R3i)-D-3-(4-nitrophenyl)alanyl. Lijrolyl, D-prolyl. N-(R3i)-L-0-m©thyftyrosyl, N- 
(RaihL-tyrosyi. N-(R3i)-0-0-methy!-tyrosyl, N-(Rgi)-D-tyrosyl. N-(R3i)-L-histldyl, N-(R3i)D-histidyl. N^Rgi)- 

20 L-3-(2-thienyl)alanyl, N-(R3i)-D-3-(2-thienyl)alanyl. N-(R3iK-3-(2-thia2olyl)alanyl. N-(R3i)-D-3-(2-thia20lyl)- 
alanyl. N-(R3i)-L-3-(2-pyridyl)alanyl. N-<R3i).D-3-(2-pyridyl)aianyl, N-(R3i)-D-3-<2-naphthy!)alanyl. N-(R3i)-L- 
3-(2-naphthyl)alanyl, N-(R3i)-L-3-(3-benzthlenyi)alanyl. N-(R3i)-D-3-(3-ben2thienyl)alanyl. N-(R3i)-L-3-(2-be- 
nzthi8nyl)alanyl. N-(R3i)-D-3-(2-benzth(enyl)alanyl. N-(R3i)-L-3-(3-bezoxazolyl)alanyl, N-(R3i)-D-3-(3-ben- 
zoxazolyOalanyl. N-(R3i).L-3-(3-pyridyl)alanyl, N-(R3i)-0-3-(3-pyridyl)alanyl, N-(R3i)-L-tryptyl, N-(R3i)-D-try- 

26 ptyl. ^f-(R31)-L-tryptyKN-lndoie-methyl). N.(R3i)-D-tryptyl(N-indole-methyl). N-(R3i)-D-methionyl. N.(R3i)-L- 
methlonyl. N-(R3i)-D-3-(1-naphthyl)aIanyl. and N-(R3i)-L-3-(1-napmhyl)alanyl. wherein R31 is methyl, ethyl, 
propyl or isopropyl; 

C Is an amino acyl residue selected from the group consisting of L-tryptyl, D-tryptyl, L-tryptyl(N-indole- 
formyl), [>-tryptyl(N-lndole-formyl). L-tryptyl(N-lndole-methyl). D.tryptyi(N-indole-methyl), 5-fluoro-L-tryptyl. 

30 5-fiuoro-E>tryptyl. L-phenylalanyl. L-prolyl, D-prolyl. L-tyrosyl, D-tyrosyl, D-phenylalanyl, D-3-(3-pyridyl>- 
alanyl. L-3-(3-pyridyl)alanyl. D-3-<3-pyridyl-N'j0xfde)alanyl. L-3-{3-pyrldyl-N'-oxide)alanyl. D-3-(3-quinolyl)- 
alanyl, L-3-(3-quino!yl)alanyl. D-3-(3-quinolyl-N'-oxide)alanyl. L-3-(3-quinolyl-N'-oxide)alanyt. D-3-{1-adaman- 
tyl)alanyl, L-3-(1-adamantyl)alanyl, L-3-(1-naphthyl)aianyl. D-3-(1-naphthyl)alanyl, L-3-(3-ben2thienyl)alanyl. 
D-3-(3-benzthlenyl)a!anyl, L-3-(2-benzthienyl)alanyl. D-3-(2-benzthlenyl)alanyl, L-3-(3-benzoxazolyl)a!anyl, D- 

35 3-(3-benzoxazolyl)aIanyl, L-cyclohexylalanyl. D-cyctohexylalanyl. L-3-(3-inda2olyl)alanyl. D-3-(3-indazolyl)- 
aianyl, alpha-methyl-L-phenylalanyl. alpha-methyl-D-phenylalanyl. L-3-2-naphthylaIanyl. D-3-2-naph- 
thylalanyl, L-OiDethyltyrosyl, D-O-methyltyrosyl. L-3-(4-methylphenyl)alanyl, D-3-(4-methylphenyl)alanyl. L- 
3-(pentamethylphenyl)alanyl, D-3-(pentamethylphenyl)alanyl, L-3-(3.4.5-trimethylpheny!)alanyl, D-3-{3,4,5- 
trimethylphenyl)alanyl, L-3-(4-chloroph0nyl)alanyl. D-3-(4-chlorophenyl)alanyl, alpha-methyl-L-3-(4- 

40 chlorophenyl)alanyl, alpha-methyl-D-3-(4-chlorophenyl)alanyl, L-3-(4-trifluoromethylphenyl)alanyl, E>3-(4- 
trffluoromethylphenyl)alanyl. L-3-(4-fluorophenyl)alanyl, I>3-(4-fluorophenyl)alanyl. L-3-(2-thi8nyl)-alanyl, D- 
3-(2-thienyl)-alanyl, N-(R3a).L-3-(3-9yridyl)alanyl, N-{R32)-D-3.(3-pyridyl)alanyl. N-(R32)-L-3-(3-pyridyl-N'-ox- 
ide)alanyl, N-(R32)-D-3-<3-pyrldyl-N'-oxide)alany!, L-3-(2-thia20lyl)-alanyl. D-3-(2-thiazolyl)aianyl. alpha-aza-S- 
(1-naphthyl)alanyl, alpha-aza-tryptyl. alpha-aza-phenylalanyl, alpha-aza-3-<2-thienyl)alanyl. alpha-aza-3-(4- 

45 methyiphenyl)alanyl, alpha^a-3-(pentamethylphenyl)alanyl, alpha-aza-3-(2-naphthyl)alanyl, alpha-aza-3-(3- 
ben2thienyl)alanyl, aIpha-aza-3-(3-benzoxazolyl)alanyl. aJpha-aza-3-(cyclohexyl)alanyl. alpha-aza-3-(1-ad- 
amantyOalanyl, alpharaza-3-(4-methoxyphenyl)alanyl, alpha-aza-3-{4-chlorophenyl)aianyl. alha-aza-3-(4- 
bromophenyl)alanyl. alpha-aza-tryptyl(N-indole-methy!), alpha-aza^3-pyridyl)alanyl, alpha-aza-3-(3- 
ciuinolyl)alanyl, aipha-aza-3-(2-thiazolyl)alanyl. N.(R32)-L-3-(2-thlenyl)alanyl. N-(R32)-[>3-(2-thienyl)aIanyl, L- 

50 3-(3-quinolyl)alanyl. D-3-(3-quinolyl)alanyl. L-3-(2-naphthyl)alanyl. D-3-(2-naphthyl)aIanyl, N-(R32)-D- 
phenyialanyl. N-(R32)-L-phenylalanyl, N-(R32)-D-tryptyl, N-(R32)-L-tryptyl. N-(R32)-L-tryptyl(N-lndole-formyl). 
N-(R32)-D-tryptyl(N4ndole-formyl). N-(R32)-L-tryptyl(N-indole-methyl), N-(R32)-D-tryptyl(N-indole-methyl). N- 
(R32hL-3-(2-thiazolyl)alanyl, N-(R32)-D-3-(2-thiazolyl)alanyl. N-(R32)-L-3-(3-pyridyl)alanyl, N-{R32)-D-3-(3- 
pyridyl)alanyl. N-(R32)-D-3-(3-quinolyl)alanyl, N-(R32)-L-3-(3-qulnolyl)alanyl, N-(R32)-D-3-(1-adamantyl)aianyl. 

55 N-(R32)-L-3-(1-adamantyl)aianyl, N-(R32)-D-3-(4-fluorophenyi)alanyl, N-(R32)-L-3-(4-fluorophenyl)alanyl, N- 
(R32)-D-3-(4-chloroph nyl)alanyl, N-(R32)-L-3-(4-chIorophenyl)aianyl, N-(R32>-L-3-(4-trifiuoromethyIphenyl)- 
alanyl, N-<R32)-D-3-(4-trffluoromethylphenyl)alanyl, N-(R32)-D-3-(2-naphthyOalanyl. N-(R32).L-3-(2-naphthyl)- 
alanyl. N-(R32)-I>3-(1-naphthyl)alanyl. N-(R32)-L-3-(1-naphthyl)alanyl, N-(R32)-L-3-(3-benzthienyl)alanyl, N- 
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(R32)-D-3-(3-b8nzthienyl)alanyl, N-(R32)-L-3-(2-benzthl nyl)aianyl, N-(R32)-03-(2-benzthienyl)alanyl, N- 
(R32)-L-3-<a-ben20xa20lyl)aianyl. N-(R32)-D-3-(3-benzoxa2olyl)alanyl, N-(R32)-L-tyrosyl. N-(R32)-D-tyrosyl, N- 
(R32)-L-3-(3,4.5-trimethylphenyl)alanyl. N-(R32)-D-3-(3,4,5-trimethylphenyl)alanyl, N-(R32)-L-3-(4-methyl- 
ph nyl)alanyl. N-(R32)-D-3-(4-m thylphenyl)alanyl, N-(R32)-L-3-(p ntam thylphenyl)alanyl. N-(R32)-D-3- 

5 (pentamethylphenyl)alanyl, N-(R32)-L-3-(4-broniophenyl)alanyl. N-(R32)-D-3-(4-bromophenyl)alanyi, N-(R32)- 
L-cycloh©xylalanyl. N-(R32)-D-cyclohexylalanyl. N-(R32)-L-3-(3-indazolyI)alanyl. N-(R32)-D-3-(3-inda2olyl)- - 
alanyl. N-a!pha-{R32)-alpha-aza-3-(1-naphthyl)aIanyl, N-alpha-(R32)-alpha-a2a-3-(3-pyriclyl)alanyl. N-alpha- 
(R32)-alpha-aza-phenylalanyl. N-alpha-(R32)-alpha-aza-3-(3-benzthienyl)alanyl. N-aipha-(R32)-alpha-a2a-3-(2- 
benzthienyOalanyl. N-alpha-(R32)-alpha-aza-3-(4-methylphenyl)alanyl. N-aipha-(R32)-alpha-aza-3-(4-methyl- 

70 phenyl)alanyl, N-alpha-(R32)-alpha-a2a-3-(4-chIorophenyl)alanyl, N-(R32)-0-methyl-D-tyrosyl and N-<R32)-0- 
methyhL-tyrosyl. wherein R32 i3 methyl, ethyl, propyl or isopropyi; 

D Is an amino acyl residue selected from the group consisting of prolyl, 4-hydroxyproline, L-seryl, L-seryl- 
(0-benzyl). L-seryl(0-P03H2). L-serly(0-P03Me2, L-glutamine, L-alpha.beta-diaminopropyl, L-alanyl, L- 
threonyl, 2.3-diaminopropionyl, 2-amino3-guanidinopropionyi, 2,3-diaminoproplonyl (wherein the 3-amino 

16 group Is substituted with loweralkyl. 3-pyridinecarbonyl, 2-pyrazinecarbonyl or 2-indolecarbonyl). N-aipha- 
aza-glycyl, N-alpha-aza-alanyl. N-alpha-(Ro)-alpiia-a2a-glycyl, N-alpha-(Rohalpha-a2a-alanyl. N-(Ro)-L-seryl, 
N-(Ro)-L-seryl(0-benzyl). N-(Ro)-L-glutamine. N-{Ro)-L-alanyl. N-alpha-(Ro)-beta-aminopropyl. N-alpha-(Ro)- 
N-beta-«thylaminopropyl. N-(Ro)-L-seryl(0-P03H2). N-(Ro)-L-seryl(0-P03Me2) and N-(Ro)-L-threonyl. 
wherein Ro is loweralkyl or allyl; 

20 or D is a glycosyl derivative of serine or threonine: 

E is an amino acyl residue selected from the group consisting of L-tyrosyl. L-tyrosyl(O-methyl). L-tyrosyi{0- 
ethyl), L-tyrosyi(0-P03H2), L-tyrosyl(0-P03Me2). L-phenylaianyi, N-(R33)-L-tyrosyl. N.(R33)-L-tyrosyl(0 
methyl). N-(R33)-L-tyrosyl(0-P03H2). N-(R33)-L-tyrosyl(0-P03Me2), 3-(2-thienyl)alany!. 3-(3-benzthlenyl)- 
alanyl. 3-(1-naphthyl)alanyi. 3-(2-naphthyi)alanyl. N-(R33)-L-phenylalanyl, L-3-(4-chiorophenyl)alanyl. L-3-(4- 

26 fluorophenyl)alanyl. L-histidyi, L-3-(cyclohexyl)alanyl, L-3-(4-amlnophenyl)aianyl. 1-3-{4-acetylaminophenyl)- 
alanyi. N-(R33)-L-3-(4-aminophenyl)alanyl, N-(R33)-L-3-(4-acetylaminophenyl)alanyi. N-(R33)-L-3-(4- 
fluorophenyi)alanyl. N-(R33)-L-3-(4-chlorophenyl)alanyl, N-{R33)-L-histidyl, N-(R33)-L-3-(cyclohexyl)alanyl. N- 
(R33)-3-(2-thienyl)alanyl, N-(R33)-3-(3-benzthienyl)alanyl, N-<R33)-3-(1-naphthyl)alanyl, N-(R33)-3-(2-naph- 
thyOalanyl. and N-(R33)-L-tyrosyl(0-ethyl). wherein R33 Is methyl, ethyl, propyl or isopropyi; or E is 

30 



35 




^ wherein n is 1 to 4; R30 is hydrogen, methyl, ethyl, propyl or isopropyi; and Ri is amino, alltylamino, 
cycloalkylamino or all(anoylamino; or Ri Is -N(R3)C(OKCH2)ffR6o or -NHC(NH(R3)) = NR4 wherein R3 is 
hydrogen, loweralkyl or cycloalkyi; R4 is hydrogen, loweralkyl, cycloalkyi. amino or cyano; ff is 0 to 6; and 
Rco is loweralkyl. diaikylamino, cycloalkyi. aryl. arylalkyi, heterocyclic, (heterocycllc)alkyi or -NHR120 
wherein R120 is hydrogen, loweralkyl, cycloalkyi, aryl. arylalkyi. heterocyclic. (het©rocyciic)alkyl. amino. 

^ alkanoylamino or -NHR62 wherein R62 is loweralkyl. cycloalkyi. aryl, arylalkyi. heterocyclic, (heterocyclic)- 
alkyl or -C(0)R63 wherein Res is loweralkyl. cycloalkyi. aryl, arylalkyi. heterocyclic or {heterocycllc)aikyl; 
or Ri is -C(0)R" wherein R** is hydroxy, alkoxy, amino, phenoxy or -methoxyphenyl; 
F is a D-amIno acyl residue derived from any of the naturally occuring aipha-amino acids or from synthetic, 
non-natural alpha-amino acids including, but not limited to. a D-amino acyl residue of the formula: 

50 
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15 



20 



2S 



30 
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?34 

I 9 



or 



9(B35)(R38) 



10 



40 



SO 



wherein y is 1 to 3: Rs is C, to C« straight or branched chain ail<yl. C, to C7 cycioaikyl. hydroxy, ailcoxy. 
thioallcoxy. aryl or a heterocyclic aromatic ring; or Rs is -{CHjLRs or 77/. y. 




wherein m is 0 to 4 and R« is amino, alkyiamino. cycioailcyiamino or alitanoylamino; or Rs is -NH-C(NH(r')- 
) = NR or -N(R )C(0)(CHa)BjRs5 wherein r' is hydrogen, lowerailtyl or cycioaikyl; r' is hydrogen, ioweral- 
kyl. cycioaikyl. amino or cyano; gg is 0 to 6; and Rjs is lowsraikyl. dialkylamlno. cycioaikyl. aryi aryialkyi 
heterocyclic. (heterocyclic)alkyi or -NHRss wherein Rss is hydrogen, loweralkyl. cycioaikyl. aryl.' aryialkyi' 
heterocyclic. (heterocyclic)alkyl. amino, aikanoylamino or -NHRj, wherein Rsr Is hydrogen, loweralkyl' 
cycioaikyl. aryi. aryialkyi. heterocyclic. (heterocyclic)aikyl or -C(0)Rs8 wherein Rs, is toweralkyi. cyctoaikyl' 
aryl, aryialkyi. heterocyclic or {heterocyclic)aikyi; 

Rs* Is hydrogen, methyl, ethyl, propyl or Isopropyl; and Ras and Rss are independently selected from 

hydrogen and loweralkyl; 

or F Is a D-aminoacyl residue having the fbnnuia: 

7" 0 



o 



wherein z is 0 to 3 and Rs7 is hydroxy, aikoxy. phenoxy. amino or p -methoxyphenyi and R34 is hydrogen, 
methyl, ethyl, propyl or isopropyl; 
or F is a giycosyi derivative of D-serlne or D-threonine; 

Q is an amino acyi residue selected from the group consisting of L-leucyl. L-isoleucyl. N-<Rs8)-isoleucyl. 
^ norleucyl. N-(R38>Hiorteocyl, L-N-{R88)leucyi. ailoisoieucyi, valyl. noreaiyl. seryl(O-t-Bu). tyrosyl. tryptyl 2- 
aminobutyryl. L-(cyclohexyi)alanyl. L-N-<R88)-cyclohexyialanyl, N-(R38)-valyi, phenylaianyi. N-fR^s)- 
phenyialanyl. NKRssHryptyi, I^{R38)-tyrosyi. seryKO-POsHj). seryi(0-P03lWle2). N-(R38)^ryl{0-P03H2) N- 
(R38)-seryl(0-P03Me2). prolyl, pipecolyl. seryl and N-{R38)-seryi. wherein R38 is methyl, ethyl, propvl or 
isopropyl; 7 »• rj 

or Q is a giycosyi derivative of serine or threonine; 
or F and G taken together are 
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wherein FU/ is hydrogen, loweralkyi, 3-indolylmelthyl. 2-naphthylmethyl, benzyl or substituted benzyl 
wherein the phenyl ring is substituted with a substituent selected from halogen, hydroxy and methoxy and 
Roo is loweraikyl; 

H Is an amino acyl residue of the formula: 




wherein p is 1 to 4; Raa is hydrogen, methyl, ethyl, propyl or isopropyl; and Rg is amino, alkylamino. 
cycloalkylamino or alkanoylamino; or Rg is -N(Rii)C(0)(CH2)hhR7o or -NH-C(NH(Rii)) = NRi2 wherein Rn 
is hydrogen, loweraikyl or cycloaikyi; R12 is hydrogen, loweraikyl, cycloalkyi, amino or cyano; hh is 0 to 6; 
and R70 is toweralkyl. dialkylamino, cycloalkyi. aryl. arylalkyi, heterocyclic, (heterocyclic)alkyl or -NHR71 
wherein R71 is hydrogen. Iwoeralkyl. cycloalkyi. aryl, arylalkyi, heterocyclic, (heterocyclic)alkyl, amino, 
alkanoylamino or -NHR72 wherein Rra is hydrogen, loweraikyl. cycloalkyi. aryl. arylalkyi. heterocyclic. 
(heterocycllc)alkyl or -C(0)R73 wherein 

''73 is loweraikyl. cycloalkyi. aryl, arylalkyi. heterocyc lie or (heterocyclic)alkyl; 

or R9 is R***C(0)- wherein R" is hydroxy, alkoxy. amino, phenoxy or p-methoxyphenyl; 

I is an imino acyl or aliphatic amino acyl residue selected from the group consisting of L-prolyl, L-pipecolyl, 

alpha-aza-prolyl, frans-t)eta-aminocylopentanecarbonyl, cis-beta-aminocyclopentanecarbonyl. 3-(loweralkyl)- 

prolyl, N-methyl-L-alanyl, N-methyl-norvalyl, 1-dihydroisoindole-2-L-carbonyl and thiazolidine-5-L-carbonyl; 

and 

J is l-pyn'olldlnyl. 1-piperidinyl. 4-morpholinyl, or an amino acyl residue selected from D-alanylamlde. L- 
alanylamlde. glycylamide, sarcosylamide. N-(R4o)-D-alanylamide. N-(R4o)-L-alanylamide, N-(R*o>-beta-L- 
alanylamide, N-(R4o)-b0ta-D-alanylamide. L-2-aminobutyrylamide, D-2-aminobutyrylamlde, N-(R4o)-L-2- 
aminobutyr lamide. N-{R4.o)-D-2-aminobutyrylamide, L-serylamlde. D-serylamlde. N-(R4o)-L-serylamide, N- 
(R4o)-D-serylamide. N-(R4o)-L-norvaly lamide, N-(Rio)-I>-norvalylamide, L-norvaly lamide, D-norvalylamide or 
alpha-aza-alanylamide, wherein R^o is methyl, ethyl, propyl or Isopropyl; or J is -NHRs or -NHCH2CONHR8 
wherein Rs is hydrogen, loweraikyl, cycloalkyi. fluoro substituted loweraikyl or hydroxy substituted lowerai- 
kyl; 

or J Is -N(Ri32)N(Ri33)-C(0>-NH-Ri3 wherein R13 is hydrogen, loweraikyl. cycloalkyi. hydroxy substituted 
loweraikyl or fluoro substituted toweralkyl and R132 and Ri33 are independently selected from hydrogen 
and loweraikyl; with the proviso that the amide bond between at least one of the pairs of residues A-B, B-C, 
C-D, D-E. E-F. F-G. G-H. H-l, or l-J is alkylated on the nitrogen atom of the amide bond linking the two 
residues and with the proviso thai the compound is not (pyro)Qlu-Hts-Tri>Ser-Tyr-Gly-N-Me-Leu-Arg-Pro- 
Q!y-NH2. (pyro)Glu-Hls-Trp-8er-Tyr-D-Trp-N-Me-Leu-Arg-Pro-Gly-NH2. {pyro)Glu-His-Trp-Ser-Tyr-Gly-N- 
Me-Leu-Arg-Pro-NH2. or (pyro)QIu-Hls-Trp-Ser-Tyr-D-Trp-N-Me-Leu-Arg-Pro-NH2. 

These compounds exhibit affinity for LHRH receptors. Generally, compounds of the invention which 
contain D amino acids at positions 1. 2. 3 and 10 or at positions 1 and 2. or at positions 2 and 3, or which 
have position 2 deleted are LHRH antagonists. 

As set forth above, and for convenience in describing this invention, the conventional abbreviations for 
the various common amino acids are used as generally accepted in the peptide art as recommended by the 
lUPAG-lUB Commission on Biochemical Nomenclature, Biochemistry II , 1726 (1972). These represent L- 
amino acids, with the exception of the achiral amino acid glycine, and with the furth r exception of any 
unnatural or natural amino acids which are achiral. or are otherwise designated as 0-. All peptide sequences 
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mentioned herein are written according to the generally accepted convention whereby the N-terminal 
acid Is on the left and the C-terminai annino acid is on the right. 

Other abbreviations which are useful in describing the invention are the following: 

Amino acids, prot ecting groups, reagents Abbreviation 



3-2-thienyl-D-alanyl D-Thia 

L-N- ( eps i Ion ) -i sopr opy 1 lysy 1 ( i sp ) Lys 

2-(pyridyl)-L-alanyl 2-Pal 

Arginine Arg 

t-Butoxycarbonyl Boc 

Benzyl B2I 

Benzyl oxycarbonyl Cbz 

N,N' -Dicyclohexylcarbodiimide DCC 

Glycine Gly 

Histidine His 

1-Hydroxybenzotriazole HOBt 

Isoleucine Heu 

Leucine Leu 

Nor leucine Nleu 

Nor valine Nval 

Methionine Met 

Methyl ester OMe 

Benzyl ester OBzl 

Phenylalanine Phe 
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Prolin 

Pyroglutamic acid 

Serine 

Tosyl 

Tryptophan 
Tyrosine 

N,N*-di-isopropylcarbodiimide 
Dehydro-alanine 
L-N-methyl serine 
( 2 ) -N-methyl-3-N-ethyl-di amino- 
propionic acid 

{ 2 ) -N-ethy lur 8 ido- ( 5 ) -ethyl amido- 

glutamic acid 

L-N-acetylsarcosyl 

L-N-f ormylsarcosyl 

3 - ( pyr idyl ) -L-a 1 any 1 

3 - ( pyr azo ly 1 ) -L-a 1 any 1 

(as )-l , 2 , 3 , 4-tetr ahydroicquinol ine- 

3-carbonyl 

L-N-methyl-O-benzylseryl 

L-O-methyltyrosyl 

L-cyclohexylalanyl 

3-{ 2-naphthyl)-D-alanyl 

3- ( I-naphthyl)-L-alanyl 

4- Dimethy laininopyr idine 
Benzotria2ol-l-yloxy-tris(dimethyl- 
amino )phosphoniiim hexaf luorophosphate 
Bis ( 2-oxo-3-oxa2olidinyl )phosphine 
chloride 

3-( a-Benzthieny 1 ) alanine 

a-( 3 , 4 , 5-tr imethylphenyl ) alanine 

D-a-( 4-thiazolyl ) alanine 

horao-c itrulline 

D-Ser (O-alpha-L-Rhamnosyl ) 

D-Lys ( N-eps i lon-4-methoxy Ibenzoy 1 ) 
Lys ( N-eps i lon-c arbony 1 -N * -hydr az ine ) 

D-Lys (N-eps i lon-2-pyr az inecarbonyl ) 

Lys ( N-eps i lon-carbony 1-N * -hydr az ine- 
N- acetyl 

D-Lys (N-eps i lon-c arbony 1-N ' -morphol ine ) 

D-Lys (N-epsilon-carbonyl-N' -piperazin- 
yl-N" -methyl 

D-3-(pentamethylphenyl ) alanine 
D-4-( 4-methoxybenzoyl )homoalanine 
Homoarginine(N,N*-guanidino-diEthyl) 



Pro 

(pyro)Glu 

Ser 

Tos 

Trp 

Tyr 

DIG 

DeAla 

N-Me-Ser 

N-Me-N-Et-Dap 

EtuEtaGlu 

N-Ac-Sar 

N-Form-Sar 

3-Pal 

3-Pyral 

3-Tic 

N-Me-Ser(OBzl) 

0-Me-Tyr 

Cha 

D-(2)-Nal 

(l)-Nal 

DMAP 

BOP 

BOPCl 
3-Bal 
Tmp 

D-4-Thiaz 
HCit 

D-Ser(0-alpha-L- 
Rha) 

D-Lys (Anis) 
Lys (N-eps ilon- 
CO-Hyz ) 

D-Lys ( N-eps i 1 on- 
Pyrz) 

Lys (N-eps il on- 

CO-HyzAc) 

D-Lys ( N- eps i 1 on- 

CO-Morph) 

D-Lys (N-eps i Ion- 

CONMePip) 

D-Pmp 

D-Mbha 

Harg(NG-diEt) 



The sequence of LHRH has been shown to be 

(pyro)Glu-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH2. 
123456789 10 
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Nona- and decapeptides in which the amino acid residues at particular places in the sequ nee have been 
replaced by other amino acid residu s or other moi ti s ar abbreviated by showing the nature of th 
substitution, superscribed by the location, followed by LHRH as the par nt. For examp! . th sequ nc 

N-Ac-Sar-His-Trp-N-Me-Ser-Tyr-D-( 2 ) -Nal-Leu-Arg-Pro-Gly-NH^ 
123 45 6789 10 

is represented 

[N-Ac-Sari-N-Me-Ser*-D-(2)-Na|S ]LHRH; 

and the sequence (pyro)Glu-Hls-Trp-N-Me-Ser-Tyr-[>-Trp^-Leu-Arg-Pro-NHEt is represented 
[N-Me-Ser*-D-TrpS-Pro3-NHEt]LHRH. 

As used herein, the term "phanmaceutically acceptable salts" refers to salts that retain the desired 
biological activity of the parent compound and do not impart any undesired toxicologlcal effects. Examples 
of such salts are (a) acid addition salts fonmed with inorganic acids, for example hydrochloric acid, 
hydrobromic acid, sulfuric acid, phosphoric acid, nitric acid and the like; and salts fomned with organic acids 
such as, for example, acetic acid, trifluoroacetic acid, oxalic acid, tartaric acid, succinic acid, maleic acid, 
fumaric acid, gluconic acid, citric acid, malic acid, ascorbic acid, benzoic acid, tannic acid, pamoic acid, 
alginic acid, poiyglutamic acid, methanesulfbnic acid. p-to!uenesuIfonlc acid, naphthalenesulfonic acids, 
naphthalenedisulfdnic acids, polygalacturonic acid; (b) salts with polyvalent metal cations such as zinc, 
calcium, bismuth, barium, magnesium, aluminum, copper, cobalt, nickel, cadmium, and tfie like; or wrtii an 
organic cation formed from N,N'<llbenzylettiylene-diamine or ethylenediamine; or (c) combinations, of (a) 
and (b), e.g.. a zinc tannate salt and tiie like. 

The term "loweralkyl" refers to a straight or branched chain saturated hydrocarbon group having from 1 
to 8 carbon atoms such as. for example, metiiyl. etiiyl. n-propyl, isopropyl. n-butyl, isobutyl. sec-butyl, tert- 
butyl, n-pentyl and n-hexyl. 

The temd "alkyi of 1 to 12 carbon atoms" refers to a straight or branched chain radical of 1 to 12 
carbon atoms. 

The term "cycloalkyl" refers to a cyclic saturated hydrocarbon group having from 3 to 7 carbon atoms, 
for example, cyctopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. 

The term "alkoxy" refers to -OR*i wherein R41 is loweraikyi including, but not limited to, mettioxy, 
etiioxy, t-butyloxy and tiie like. 

The term "thioalkoxy" refers to -SR42 wherein R42 Is loweraikyi Including, but not limited to, -SCH3, 
-SCHzCHa and the like. 

The temn "alkylamino" refers to -NHR+4 wherein R** is loweraikyi including, but not [imlted to, 
metiiylamino, etiiylamino and tiie like. 

The term "dialkylamlno" refers to -NR+sR+e wherein R4S and R+b are Independentiy selected from 
loweraikyi including, but not limited to, dimetiiyiamino, N-methyl-N-etfiyl-amino and the like. 

The term "cycloalkylamino" as used herein refers to -NHR130 wherein R130 is a cycloalkyi group. 

The term "halogen" or "halo" as used herein refers to I, Br. CI or F. 

The tenn "alkanoyi" as used herein refers to -C(0)Ri3i wherein R131 is loweraikyi. 

The term "alkanoylamino* as used herein refers to R9oC(0)NH- wherein R90 is loweraikyi. 

The term 'alkoxycarbonyl" as used herein refers to R9iOC{0)- wherein R91 Is loweraikyi. 

The term "aryl" as used herein refers to a monocyclic or bicyclic carbocycllc ring system comprising 
an aromatic carbocycllc ring. Aryi groups include, but are not limited to, phenyl, naphtfiyl, indanyl, Indenyl, 
tetrahydronaphthyl and the like. Aryl groups can be unsubstituted or substituted wrth one. two or three 
substituents Independentiy selected from halogen, loweraikyi, hydroxy, alkoxy. tiiloalkoxy, nitro, cyano, 
amino, alkylamino. diaikylamino. alkanoylamino, trihalometiiyl and alkoxycarbonyl. Where a specific aryl 
group is mentioned as a substituent in a compound of tills invention, it is to be understood that tiiis 
invention is intended to encompass compounds comprising any aryl group in place of the specific aryl 
groups mentioned. In particular, where a spedflcally substituted phenyl group Is mentioned as a substi'tuent 
in a compound of tiiis invention, it is to be understood that this invention is intended to encompass phenyl 
groups witti ottier substituents selected from the list given above in place of the specific substituent(s) 
mentioned. 

The tenm "arylalkyl" as used herein refers to an aryl group appended to a loweraikyi radical including, 
but limited to, benzyl, naphtfiylmetiiyl. 4-mett)oxybenzyl and tfie like. 

The tenm "heterocyclic" or "heterocyclic group" as used herein refers to any 3-, 4-, 5- or 6-membered 
ring containing a heteroatom selected from oxygen, sulfur and nitrogen, or a 5- or 6-membered ring 



10 



EP 0 413 209 A1 



containing on , two or three nitrogen atoms; one nitrogen and one sulfur atom; or one nitrog n and on 
oxygen atom; wherein the nitrogen and suifur heteroatoms can optionally be oxidized; wherein the nitrogen 
heteroatoms can optionally be quatemized; and wh rein the 5-member d ring has 0-2 doubl bonds and 
the 6-membered ring has 0-3 double bonds. Heterocyclics also include any bicyclic group in which any of 
the above heterocyclic rings is fused to a benzene ring r another 5- or e-membered heterocyclic ring 
independently defined as above. Heterocyclics include, but are not limited to. quinolyl. indolyl, benzofuryl, 
benzothienyl, imtdazolyl. thiazolyl. benzoxazolyl. furyl. thienyl, pyridyl, pyrimidinyl. morpholinyl, piperazinyl, 
pyn-olidinyl, piperidinyl. thienyl. pyrazinyl. pyrazolyl. thiomorpholinyl, isoquinoiyl, Indazolyl and the like. 
Where a specific heterocyclic group is mentioned as a substrtuent in a compound of this invention, it is to 
be understood that this invention is intended to encompass compounds comprising any heterocyclic group 
in place of the specific heterocyclic group(s) mentioned. 

Heterocyclics can be unsubstituted or substituted with substituents selected from hydroxy, halo, amino, 
alkylamino. dialkylamino, alkoxy, thioalkoxy. fomnyl, aikanoyl. alkanoylamino, benzyl, loweralkyi, cycloalkyi 
and trihaloalkyl. 

The term "(heterocyclic)alkyl" as used herein refers to a heterocyclic group appended to a loweralkyi 
radical. 

The term "giycosyl derivative of serine or threonine" as used herein refers to a serine or threonine 
residue which is bonded through its hydroxyl group (either alpha- or beta-glycosidically) to a giycosyl 
radical. Giycosyl radical are derived from a glycopyranose. glycofuranose or an oligosaccharide (all of 
which can be optionally protected). These giycosyl radicals are derived from D- or L-monosaccharides such 
as ribose. arablnose. xylose, lyxose. allose, altrose, glucose, mannose. gulose, idose. galactose, talose. 
erythrose, threose, psicose, fructose, sorbose, tagatose, xylulose, fucose, riiamnose, olivose. oliose. 
mycarose. rhodosamine, N-acetylglucosamine. N-acetylgalactosamine. N-acetylmannosamine; or disac- 
charides such as maltose, lactose, cellobioset gentibiose, N-acetyilactosamine, chitobiose, beta- 
galactDpyranosyl-(l,3)-N-acetylgalactosamine and beta-galactopyranosyl-(l .3)- or (1.4)-N-acetyIglucosamine. 
as well as their synthetic derivatives, such as 2-deoxy, 2-amino, 2-acetamideo- or 2-halogeno derivatives. 

Protecting groups for giycosyl radicals include those commonly used in carbohydrate chemistry 
including, but not limited to, Ci to Cio acyl groups (such as acetyl, benzoyl, trichloroacetyl and the like) and 
various ethers and acetais such as methyl ethers, methoxmethyl ethers, benzyl ethers, tetrahydropyranyl 
ethers, benzylidene acetais, isopropyiidene acetais and trityl ethers. 

Compounds of the invention include: 
[N-Me-Ser*-D-Trp6.Pro3 NHEtJLHRH; 
[N-IVIe-Ser*-D-Leu«-Pro3 NHB]LHRH; 
[N-Me-Ser*-D-2-Nai«]LHRH; 
[N-Me-Ser^-D-Trpe-N-Me-Leu^-Pro^NHEtJLHRH; 
[N-Me-Ser*-D-Trp«-M-Me-Leu^-Pro9-AzaQly*o]LHRH; 
[I^IVIe-Ser*-D-Ot-butyl-Ser«-Pro3NHB]I>IRH; 
[N-Me-Ser*-D-Arge-Pro9 NHEt]LHRH; 
[N-Me-Ser*-D-Lys«-(N-epsilon-isp)-Pro9NHEt]LHRH; 
[N-Ac-Sar^-N-Me-Ser^-D-TrpS-Pro^NHEtlLHRH; 
[N-Ac-Sari-I^J-Me-Ser*-D-2-NaP]UHRH; 
[N.Ac-Sari-Phe2-N-Me-Ser*-D-Trp«-Pro9NHEt]LHRH; 
tPhe2-N-Me-Ser*-D-Trp«-Pro9NHEt]l>IRH; 
[Phe2-N-Me-Ser*-D-2-Nal«]LHRH; 
(Phe2-N.Me-Ser*-D-Arg6-Pro3NHEt]U<RH; 
[D-4-CI-Phe^'*-D-Trp3-N-Me-Ser*-D-Arg6-E}-Alaio]-LHRH; 
[N-Ac-Sar'-(2)-N.Me-(3)-N-Et-Dap*-D-Trp«-Pro9NHEt]LHRH; 
((2)-N-Me-(3)-N-Et-Dap*-D-(2)-Na|6]LHRH; 
[{2)-N-Me-(3)-N-Et-Dap*-[>-Trp6-Pro3NHEt]l-HRH; 
[(2)-N-Me-(3)-r4-Et-Dap*-D-Arg«-ProSNHEt]LHRH; 
[(2) N-f^e-(3)-N-Et-Dap*.D-Leu6-Pro3NHa]LHRH; 
[(2)-N-l^e-(3)-N-Et-Dap*-D-0-t-butyl-Ser«-Pro3NHEt]LHRH; 
((2)-N-Me-(3)-N-Et-Dap*-D-Trp6-N-M©-Leu7-Pro3NHEt]U1RH; 
[(2)-N-(EthyiaminocaritK5nyl)-(5)-N-Ethylamido-Glui-I^Me-Ser*-D-2-Nal]LHRH; 
[N-Me-Ser*-[2-(S-3-amlno-2-oxo-pynroIldln-1 -yl)-S-24sopropylm thylacetylf '^-Pro^ NHB]LHRH; 
[N-Ac-Sar'-N-Me-Ser*-[2-(S-3-amino-2-oxo-pyn'olidin-1-yl)-S-isopropylmethylacetyl]®'^^^ 
[Phe2-N-Me-Ser*^2-{S-3-amino-2-oxoi3yrrolidin-1-yl)-S-2Hsopropylmethylacetyll«'^ 
[N-Ao-D-4-CI-Phe'-D-4-CI-Phe2-D-Trp3'«-N-IVIe-Ser*-[>-AIaio]LHRH; 
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[N-AoPro^-D-CI-Pho2-E>-Trp3-N-Me-S r*-D-Arg«-D-Ala^*>]LHRH: 
[N-Me-Phe2-D-2-Na|6.Pro9NHEt]LHRH; 
[N-Me-TyrS-E)-Trp«-Pro3NHEt]LHRH; 
[N-Me-Trp3-D-Trp6-Pro3NHa]LHRH; 
5 [N-Me-1-Na|3-!>Tyr«-Pro3NHEt]LHRH; 
[N-Me-[>-2-Naifi-Pro3NHEtlLHRH; 
[D-Trp6-N-Me-Arg«-Pro9 NHEt]LHRH 
[D-Trp«-Sario]LHRH; 

[N-Ac-Sari-D-Phe^-D-1 -Na|3-N-Me-Tyr5-D-Alaio]LHRH ; 
10 [N-Ac-3.4<l0hydro-Pro'-4-CI-D-Phe2-D-Tip3'«-h^Me-Tyr5-D-Ala^O]mRH^ 

[N-Ac-D-4.CI-Pho^'2.Q.B^3,^.^0.yy^5.Q.LysS,Q.Alaio ] lhRH; 

[N-Me-Phe^-N-Me-TyrS -D-Trp^ -Pro^ NHEt]LHRH ; 

[r^A(>3.4Klehydro-Pro<-4-CI-D-Phe2-D-Trp3-N-Me-Tyr«-D-Arg6.N-Me-Leu 

[N-Ac>D.2-Nal'-4<;i-D-Phe2.[>3-PaP.N.Me-S8r*-Lys5-(N-epsi[on-nicotinyi^ 
15 (N-epsilonWsopropyl)-D-Ala'°]LHRH; 

t^^Ac-D-2-Na|l-4<;l-!>Phe2-C)-3-Pa|3-N-Me-Tyr5-D-Lys5-(N-epsi!on-nicoti 
Ala^o]LHRH; 

[N-Ac-D-2-Nal^-4-CI-D-Phe2-D-3-PahN-Me-Ser*-LysS.(N-epsilon-nicxitlnyl)-^ 

carbonylpyrazinyl)-Lys«(N-epsilon-isopropyl>-D-AlaiO]LHRH; 
20 [N-Me-Tyrs -[>-Ser« (O-t-butyO-Pro^ NHEtJLHRH; 

[N-Me-Tyr5-D-Leu«-Pro9 NHB]LHRH; 

[^^Me-Tyr5-C)-2-Na!^]LHRH; 

[N-Me-D-Trp«-Pro9 NHEtjLHRH; 

[N-Me-D-2-Na|6]LHRH; 
26 [N-Me-TyrS-N-Me-D-Ser«{0-t-butyi)-Pro3NHEt]LHRH; 

[N-Me-Phe2-D-2-NaP]LHRH; 

[N-Me-Phe2-N-Me-Tyr®-D-Leu«-Pro3 NHEtJLHRH; 

[N-Me-Phe2-N-Me-TyrS-D-Ser«<0-t-butyl)-Pro«NHEt]LHRH; 

[N-Me-Tyr5-D-His«(N-im-B2l>-Pro9NHEt]LHRH; 
30 [r^Ac-D-4-CI-Phe^'*-D-2-Thia3-N-Me-Ser+-D-Lys*'-D-Ala'*>]LHRH; 

[I^Ac-D-4-CI-Phe^'2-D-2-Thia3.N-Me-Tyr«-D-Lys6-(>AlaiO]LHRH; 

[N-Ac-D-2.Na|i-D-4-CI-Phe*^-N-M0-Ser*-N-Me-Tyr«-D-Lys6-D-AlaiojLHRH; 

[N-Ac-D-4-CI-Ph8^'2-!>2-Thia3-D-Lysfi-N.Me-Arg8-D-Alai0]LHRH; 

[N-Ac-D-4-CI-Phei-N-Me-D-4-CI-Phe2-D-2-Thia3-D-Lys«-D-Ala'0]LHRH; 
36 [N-Ac-D-2-Nal'-N-Me-D^CI-Ph92-D-3-PaP-LysS(N-epsilon-nictinyl)-D-Lys^(N-epsl 

ep5ilonH8opropyl)-D-Ala^°]LHRH; 

[N-Ac-D-2-Na|i-D-4-CI-Phe^D-3-Pai»^-N-Me-Tyr«-Lys»(N-epsiIon^sopropyl)-l>AIa^ 

[^^Ao-D-2-Nal'-D-4-CI-Ph©^-D-3-PaP-N-Me-TyrS.D.Lys6(N-epsilon"(^bonyl-^ 

isopropyl)-D-AlaiO]LHRH; 

40 tlV(-Ac-D-2-Nal'-D-4.CI-Phe2-D-3-PaP-N-Me-Tyr«-D-LysS{N-epsllon-carbo^ 
(N-epsilon-isopropyl)-D-Ala^O]LHRH; 

[N-Ac-D-2-Nal'-D-4-ChPhe2-D-3-PaP-N-Me-Tyi«-D-Ly8S(N-epsiIon-nicoti 
Alaio]LHRH; 

[N-Ac-D-2-Na|i-C)-4-ChPhe2-D-4-Thlaz3-N-Me-Tyr5-D-Lys^(N'0psilon-n 
46 AlaiO]LHRH; 

[I^Ac-D-2-Na|i-D-4-ChPhe2-D-3-PaP-N.M©-Tyr5-D-LysS(N-epsilon-nico^ 
isopropyl)-D-Ala^<»ILHRH: 

[N-Ac-I>2.Nal'-D-4-ChPhe2-D-3-PaP-N-Me-Tyr8-(>Lys«(N^1on-n^^^ 
E>-AlaiO]LHRH; 

50 [N-Ac-D-2-Na|i-D-4-CI-Phe2.D-3-PaP-N-M9-TyrS-D-Lysfi(N-epslIon-nicoti^ 
Sar^O]LHRH; 

[N-Ac>D-2-Nal^-D-4-CI-Pha2-o-3-PaP-N-Me-Tyr«-D-Lys«(N-epsilon-nicotinyl)-^ 

[N-Ac-Sari-D-4-CI-Phe2-D-1-NaP-N-Me-Tyr5-D-Lys«(N-epsilon-nicotinyl)-Lys8(N-^ 

LHRH; 

56 [N-Ac-Sari-D-4-CI-Phe2-D-3-Ba|3-N-Me-Tyr«-I>Lys»(N-epsilon'flicotlnylhLys8(N-ep 
LHRH; 

[^^Ac-a2a-GIy^-D-4-CI-Ph02OO-Nai3-N-Me-Tyl^-D-Lys6(N-epsilon-nicotinyl)-Lys^ 
Alai«]LHRH; 
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(N-Ac-a2a-K3lyi-D^CI-Phe2-D-3-Ba|3-N-Me-Tyi^-D-Lys«(N-epsilon-niTOtinyl)-Lys«(N-ep^^ 
Ala^ojLHRH; 

[N-Ac-Sari-[>4-CI-Phe2-D-1-Na!3-N-Me-TyrS-D-Lys«(N-epsilon-nicotinyl-D-Ala^^ 

[N-Ac-Sar»-l>4-CI-Phe2-D-1-Na|3-N-Me-Tyr5-D-3-PalS-D-AiaiO]LHRH; 

[N-Ac-D-4-CI-Phei-D-4-Cl-Phe2-E>3-Ba|3-N-Mo-TyrS-[>Lys6-D-Ala^0]LHRH; 

[N-Ac-D-4-CI-Ph©^-D-4-CI-Phe2-E>l-Na|3-N-Me-Tyi^-D-Lys«-D-Ala'°]mRH; 

(N-Ac-D-4-CI-Ph9i-D-4-CI-Phe2-D-1 -Nal3-N-Mo-Tyr5-D-Lys« (N-©psilo^^^ 

[N-Ac-[>2-NaP-D-4-CI-Phe2-D.1-Na|3-N-Me-Tyr5-D-Lys«{N-epsilon-nicotinyl)-Lys8(N-e^ 

AlaiO]LHRH: 

[N-Ac-aza-Qly^-D-4-(CI-Phe2-D-1-Na|3-N-Me-Tyr5-D-Lys«(N-epsilc)n-nicotinyl)-Ly^ 
SariO]LHRH; 

[N-Ac-D-2-NaP-D-4-CI-Phe2-E>l-Na|3-N-Me-TyrS-D-HcttS-Lys8(N^ 
[N-Ac-D-4-CI-Ph9i-D-4-CI-Phe2-D-3-Ba|3-N-Me-Tyr5-D-Lys«(N-epsilon-nicotinyl)-^ 
[N-Ac-D-2-NaP-D-4-CI-Phe2-[>3-Pa|3-N-Me-TyrS-D-Lys5(N-epsilorvnicotinyl)-Lys8(N-epsi 
Ser^O]LHRH; 

[N-Ac-D-2-Naii-D-4-CI-Phe2-E>1-Na|3-N-Me-Tyr5-D-Lys«(N-epsilon-nicotlnyl)-N 

[N-Ac-D-2-NaP-CM<;i-Phe2-D-3-PaP-NMeTyr«-D-Arg«-(N*^.N'<^<liEt)-Arg8(N<3,^ 

[N-Ac-D-2-Nan-D-4-CI-Phe2-[>.Trp3-NM9Tyr5-D-Ser«-(O-alpha-L-Rha)-Azaglyi0]LHRH; 

[N-Ac-D-2-NaP-D-4-CI-Phe2-[>Pa|3-NMeTyr5.D-Cit6-D-Alai0]LHRH; 

[N-Ac-D-2-Nal'-D-4-CI-Ph©2-[>-Pal3-NMeTyrS-D-Hcitfi-D-AlaiO]LHRH; 

[N-Ac-D-2-NaP-D-4-C!-Phe2-D-PaP-NMeArg5-D-4-(4-mothoxyben20yl)HalaS-D-AIai^ 

[N-Ac-D-2-Nan-D-4-CI-Phe2-l>PaP-NMeTyr5-D-Lys«(hf^psilon-nicotinyl)-Lys8(N-9ps 

A2agly^°]LHRH; 

[N-Ac-Azagly'-D-4-CI-Ph82-D-1-NaP-NM9Tyr5.D-Lys«-(N-9psilon-nlcotinylhLys«(N-ep^^ 
Azagly»o>LHRH; 

[N-Ac-D.2-NaP-D-4-CI-Phe2-D-PaP-NEtTyrS-D-Lys«(N-9psilon-nicotinylhLys8(N-epslto^ 
LHRH; 

[N-Ac-D-2-Nal»-D-4-CI-Ph©^D-PaP-N-isopropyl-TyrS -D-Lys« {N-9psilon-nicotiny l)-Lys« (N-9psilon-isopropyl)- 
D-AIaiO]LHRH; 

[N-Ac-E>2-Nal^-D-4-CI-Ph92-D-PaP-Ser*(0-P03H2)-NM9TyrS-D-Lys^(N-epsilon-nl^^ 
isopropyl)-D-AIaiO]LHRH; 

[N-Ac-C>2-Nai^-EM-CI-Phe2-[>PaP-Ser*-NM9TyrS-(0-P03H2)-D-Lys«(N-9psilon-n 
isopropyl>-D-Alaio]LHRH; 

[N-Ac-Azagly'-D-4-C!-Phe2-D-Na|3-Ser*(0-P03H2)-NM9Tyr«-D-Lys6(N-epsilon-nicotinyl)-Ly^ 
i5opropyl)-D-AlaiO]LHRH; 

[N-Ac-Azagiyi-D-4-CI-Phe2-D-Nai3-NM9Tyr5-(0-P03H2)-D-Ly8«(N-epsilon-nicotinyi>-Lys8(N-Gpsito 
isopropyi)-D-Alai°]LHRH; 

(r^Ac-D-2-Nai^-D^-CI-Phe2-D-PaP(N'-oxide)-NM6Tyr5-D-Lys«(N-epsiIon-nicotinyl)-Ly^ 
isopropyl)-D-Aia'°]LHRH; 

[N-Ac-[>2-Na|i-(>4-Ci-Ph92-C>PaP-NMeTyf«-E>Lys^(N-9psilon-nicotlnyl-N'-oxi^ 
D-AlaiO]LHRH; 

N-Ac><3ly-D-4-ChPhe-D-3-Pal-Ser-N-M9-Tyr-D-Lys{N-6psilonHilcotinyl)-Leu-Ly5(N-epsi^ 
AtaNH2; 

N-Ac-D-2-Nal-D-4-CI-Ph9-D-4-7hia2-Ser-N-M9-Tyr-E>Lys(N-9psilon-nicotiny!)-L9u-Lys 
Pro-D-AlaNHa; 

N-Ac-0-2-Nal-D-4-CI-Phe-D-3-Pal-S9r-N-Me-Tyr-D-Lys(N-9psilon-nicotinyl)-Uu-^ 
Pro-SarNH2; 

N-Ac-D-4-CI-Ph9-D-4-CI-Phe-D-2-Thla-Ser-N-M9-Tyr-D-Lys-N-M9-Ljeu-Arg 

N-Ac-D-4-CI-Phe-D-4-CI-Phe-DM-Nai-Ser-N-M9-Tyr-D-Lys-Uu-Arg-Pr^ 

N-Ac-E)^CI-Phe-D-4^hPhe-E}-1.NahSer-N-Me-Tyr-E>Lys-Cha-Arg-Pro-^^ 

N-Ac-Sar-D-4-CI-Ph9-D-1-Nal-S9r-N-M9-Tyr-E)-Lys-L9u-Arg-Pro-D-AlaNH2; 

N-Ac-Sar-D^CI-Phe-0-2.Thia-Ser-N-M9-Tyr.D-Lys-Leu-Arg-Pro-E}-AlaNH2; 

N-Ac-Sar-D-4-CI-Ph9-D-1-Nal-S9r-N-M9-Tyr-D-3-PaI-Lj9U-Arg-Pro-D-AlaNH^ 

N-Ac-Sar-C>4-CI-Ph9-C>1-Na!-Ser-N-Me-Tyr-D-Lys(N-^psilon-nicotinyl)-L©u-^^ 

N-Ac-Sar-D-4-CI-Ph9-1-Nal-Ser.N-Me-Tyr-D-Lys-L9u-Arg-Pro-OAIaNH2; 

N-Ac-G!y-D-4-CI-Ph9-D-1-Nal-S9r-N-M9-Tyr-D-Lys-L9u-Arg-Pro-D-AlaNH2; 

N-Ac-D-4-CI-Phe-D-4-CI-Ph9-D-3-Bal-Ser-N-M9-Tyr-[>Lys-Uu-Arg-Pr(h^^ 

N-Ac-C>4-Cl-Phe-E>4-CI-PhQ-D-Trp(formyl)-Sar-N-M9-Tyr-D-Lys-Uu-Arg-Pro-^^^ 
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N-Ac-D-4-CI-Ph8-D-4-CI-Ph©-N-Me-D-1-Nal-Ser-N-Me-Tyr-D-Lys-Leu-A^^ 

N-Ac-D-4-CI-Pho-D-4-CI-Phe-D-2-Nal-Ser-N-Me-Tyr-D-Lys(r^epsilon-nicot'^ 

N-Ac-D-4-CI-Phe-EM-CI-Phe-D-2-Thla-Ser-Tyr-D-Lys-Leu-Arg-Pro-SarNHa; 

N-Ac-D-4-Cr-Phe-D-4-CI-Ph -D-1 -Nal-Ser-N-Me-Tyr-E>-H-Cit-Leu'Arg-Pro-D-AlaNH2; 

N-Ac-D-4-CI-Phe-D-4-CI-Phe-D-3-Bal-Ser-N-Me-Tyr-C>.Lys(N-^psilor^ 

N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-3-PaI-L0u-Lys(N-epsi!on-te 

N-Ac-D-2-Na]-C>-4-CI-Phe-D-3-Pai-Ser-N-Me-Tyr-D-Lys(N-epsilon-2-pyrazinca^ 

isopropyl)-Pro-D-AlaNH2; 

N-Ac-Sar-D-4-CI-Phe-C>1-Nal-Ser-N-Me-Tyr-[)-Lys(l^pslIorhnlcotinyl)-Leu-Lys( 
AlaNHa; 

N-Ac-Sar-D-4-CI-Phe"D-3-BaI-Ser-N-Me-Tyr-D-Lys(N-epsllorhnlcotinyl)-Leu-Lys(N^^ 
Ala-NHa; 

N-Ac-alpha-Azagly-D-4-CI-Phe-[>1-Nal-Ser"N-Me-Tyr-[>Lys(N-epsiIon-ni(X»tinyl)-Le^ 
isopropyl)-Pro-D-AiaNH2 ; 

N-Ao-D-2-Nal-C>4-CI-Phe-D-3-Pal-Ser-N-M8-Tyr-l>Lys(N-epsilon-^ 

N-Ac-D-2-Nal-[M<;i-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-ep8iIonHiicotinyl)-N-Me 

l5opropyl)-Pro-[>-AlaNH2; 

N-Ac-D-4-CI-Ph0-D-4-CI-Phe-l>2-Thia-Ser-^^M0-Ty^-D-Lys(N-epsiIon^^ic^^ 
NHa; 

N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N.Me-Tyr-D-Lys(N-epsilon-CO-Morp^^ 
Pro-D-AIaNHa; 

N-Ac-E>2-NaI-D-4-CI-Phe.D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsilon-CO-NMePip)-Leu 
Pro-D-AlaNHa; 

N-acetyl-alpha-aza-alany!-D-3K4-chlorophenyl)alanyl-D-3-(1-naphth 

lysyl(N-epsiIon-nicotinylHeucyl-!y8yl(N-epsi!on-lsopropyl)-prolyl-D-a^^ 

N-acetyl-alpha-aza-3-(4-chlorophenyl)alanyl-D-3-(4-chlOTOphenyl)^ 

m©thyl-tyrosyl-CWysyl(N-epsilon-nlcotinylHeucyl-lysyl(N-epsilon 

N-ac8tyl-alpha-aza-3-K2-naphthyl)alanyh[>3-(4-chlorophenyl)ala^^ 

methyl-tyrosyi-D-lysyl(N-epsilon-ni(X)tinyl)-(eucyl-lysyl(N-epsilonH 

N-acetyI-alpha-aza-phenylaIanyl-D-3-(4<hlorophenyl)alanyl-[>3-(1-naphthyl^ 

tyrosyl-E>lysyl(I^epsilon-niwrtinyl)leucyl-lysyl(N-epsilonHSopro^^ 

N-a<»tyI-aIpha-aza-3-(4-fluoit)phenyl)aIanyl-D-3-{4<hlorophenyl)aIanyl-^ 

methyl-tyrosyl-D-lysyl(N-epsi1on-nicotinyl)-feucyHysyI(N-©psilonH 

N-ac8tyl-aJpha-aza-sarcosyl-D-3-(4Kjhlorophenyl)alanyh[>3-(1-nap^^ 

I>lysyl(N-epsilon-nicotinyl)-leuc7l-lysyl(N-epsilon-i8opropyl>-proly^^ 

l^methyhalpha-a2a-pyroglutamyl-D-3-(4<*iIoropheny[)alanyi-D-3K^ 

tyrosyl-C>!ysyl(N-epsilonHiicotinyl)-leucyhlysyl(N-epsilon-l^ 

^^ac»tyl-a^pha-aza-tyrosyKC>memyl)-E>3-(4-chlorophenyl)aianyl-^^ 

methyl-tyrosyl-D-lysyl(N-epsilon-nicotinylHeucyhlysyl(^^^p8ito 

N-ac8tyl-aIpha-aza-3-(3-benzlhienyl)alanyl-D-3-(4<hlorophen^ 

methyhtyrosyl-D-lysyl(N-epsiIonHiicotinyl)-leucyl-ly8yl(N-6psilon^sopn^^ 

N-acetyl-aIpha-aza-3-(2-thienyl)alanyl-D-3-(4<hlorophenyl)aianyl-D^^ 

me%l-tyrosyl-D-lysyl(N-epsilon-nlcotinyl)-leucyhfysy!(N-epsiIon-isopro^ 

N-ac»tyl-alpharaza^lycyl-D-3-<4<hloropheny!)alanyl-D-try^ 

epsilorwiicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-pro^^ 

N-a(»tyl-alpharaza-Qlycyl-D-3H4-chlorophenyl)aIanyl-D-tryptyl^ 

D^y8yK^^ep5ilo^-n^c»tinylHeucyhlysyl(N-epsiion^sopropyl)-p^olyl-D^ 

N-ac»tyl-aIpha-a2a-giycyl-D-3-(4-chlorophenyl)alanyl-D-3-(3-ben^ 

D-lysyl(N-epsitonHriicotinyl)-leucyl-lysy!(N-epsilon-isopropy(>-pro(yl-D-ala^^ 

N-acetyl-alpha-aza-fllycyl-D-3-(4-chlorophenyl)alanyl-D-3-(4<hlorophe^ alpha-methyl- 
tyrosyhp-lysyl(N-epsilon-nlc»tinyi)-leucylHysyl(N-epsllon-isopropyl)i5ro(y^ 
N-acetyl-alpha-aza-glycyl-[>3^4-chlorophenyl)alanyl-D-3-(cyclohexyl)d 
lysyl(N-epsilonHilcotlnyl)-leucyl-lysyi(N-epsilonHsopropyl)-prolyl-C>alanylam 

N-acetyl-alpha-^a-glycyl-D-3K4-chlorophenyl)aIanyl-D-3-{2-thi nyl)alanyl-seryl-N-alpha-methyl-tyrosyhD- 
lysyl(N-^psllon-nicotlnyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl^ 

N-acetyl-aipha-ara-^lycyl-D-3K4-chlorophenyl)alanyl-D-3-(4-thia20lyO^ ryl-N-alpha-methyhtyrosyl-D- 

lysyl{N-epsIion-nicotinyl)-leucyHysyl(N-epsilon-isopropyl)-prolyhD^^ 

N-acetyl-alpha-aza-glycyl-D-3-(4-chlorophenyl)alanyl-0-3-(3-pyridyl^ 
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lysyl(N-0psilon-nicotinyl)-leucyl-lysyl(N-epsilon^sopropylHDrolyl-D-alanylamide; 

N-acetyl-alpha-aza-^lycyl-(>^(4<hIorophenyl)alanyl-D-ti7ptyl-seryl-N-al^ 

IysyI(N-epsilon-nicotinyl)-leucyl-!ysyl(N-epsiion-isopropyl)-prolyl-D-alanylam 

N-ac8tyl-aJpha-aza-glycyl-D-3-(4<hlorophenyl)a!anyl-D-tryptyl(N-indole-fon^ 

(0-methyl)-D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-proiyl-D-alanyl^ 

N-ac»tyi-alpha-a2a-^!ycyl-D-3-(4<hlorophenyl)aJanyl-D-3-(3-benzthienyl)alanyl-s8^^ 

(O-m0thyl)-D-lysyl(N-«psilon- nicotinylHQucyt-lysyl{N-epsilon-isopropyl)-prolyl-D-alanylamide; 

N-acetyl-alpha-aza-^lycyl-D-3-(4-chlorophenyl)alanyl-D-3-(4<hloropheny!)alanyl-ser^ 

tyrosyl(0-methyl)-DHysyl(N-epsilon-nicotinyl>-leucylHysyl(N-epsilon-isopropyl)-prolyl-0-al^ 

N-acetyl-alpha-aza-glycyl-D-3-(4-chIorophenyl)alanyl-D-3-(cyciohexyl)alanyl-seryl^ 

methyi)-[>lysyl(N-epsilon-nicotinyl)-leucyl-Iysyl{N-epsiion-lsopropylH3rolyH 

N-acetyl-aIpha-aza-^lycyl-l>3-(4-chlorophenyl)alanyl-D-3-(2-thienyl)aIanyl-seryl-N-alp^ 

methyl)-C)-lysyl(N-epsilon-nicotinyl>-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 

N-ac8tyi-aIpha-aza-^Iycyl-D-3-(4-chlorophenyl)aIanyl-D-3-(4-thiazolyl)alanyl-se 

methyl)-D-lysyl(N-epsilon-nicotinyl)-l0ucyl^ysyl(N-epsilon-isopropyl)-prolyI-D-alanylam 

N-ac0tyI-alpha-aza-^lycyhD-3-(4-chlorophenyl)alanyl-D-3-(3-pyridyl)alanyl-seryl-N-alph^^ 

methyl)-D-lysyl(^^epsiior^ni(»tinyl)-leucyl-lysyl(N-epsilon-isopropyl)-p^olyl-D-ala^ 

N-ac6tyl-alpha-aza-fllycyl-D-3-(4-chlorophenyl)alanyl-D-3-(3-benzthienyl)alanyl-se 

(0-methyl)-D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsllonHsopropyl>-prolyl-C>a^ 

N-acetyl-sarc»sy!-D-3-(4-chlorophenyl)a!anyl-l>tiyptyl-seryl-N-alpha-methy 

nicotinyl)-leucyl-lysyl(N-epsiion-isopropyl)-prolyl-D-aianylamide; 

N-acetyl-sarcosyl-D-3-(4-chlorophenyl)alanyl-D-tryptyl(NHndoIe-formyl)-seryl-N 

(N-epsilon-nicotinyl>-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 

N-ac8tyl-sarcosyl-D-3-(4-chlorophenyl)alajiyl-D-3-(3-ben2thienyl)alanyi-s0ryI-N^ 

(N-0psiIon-nicotinyl)-l8ucyl-lysyI(N-epsilon-isopropyl)-prolyl-D-alanylamid0; 

N-ac0tyl-sarcosyhD-3-(4^loroph0nyl)aIanyl-(>3-(4<hIorophonyl)alanyl-s0ryl-N-^ 

lysyl(N-0psilon-nicotinyi>-leucyl-lysyl(N-0psilon-isopropyl)i3rolyh[>alanylami^ 

N-acotyhsarcosyhD-3-(4Hrfiloroph0nyl)alanyl-[>3-(cycloh0xyf)alanyl-s0fyl-N-^ 

0psilon-nicotinylH0Ucyl-lysyl(N-0psilor>-isopropy))-prolyl-D-alanylarnide; 

N-acotyl-sarco8yl-D-3-{4KJhloroph©nyl)aIanyl-D-3-(2-thionyl)alanyl-soryI-N-a^ 

0psilon-nicx)tinyl)-l©ucyl-lysyi(N-0psilon-isopropyl)-prolyl-D-aIanylamlde; 

N-ac0tyl-8arcosyl-D-3-(4-chloroph0nyl)alanyhD->3-(3-pyridyl)alanyl-soty 

0psilon-nicotinyl)-l0ucyl-!ysyl(N-epsilon-isopropyl)-prolyl-D-alanylamlde; 

N-acetyl-alpha•aM•flIycyi-D-3-(4K:hlorophenyl)alanyl-D-trypty^S0ryl-^^^ tyrosyl-D-3-(3-pyrldyl)- 

alanyl-l0ucyl-lysyi(N-epsilon-isopropyi)-prolyl-D-alanylamid0; 

N-ac0tyl-aipha-aza-^lycyl-D-3-(4<hlorophony!yalanyl-D-tryptyl(N-indole-fom 

D-3<<3-pyridyl)alanyl-l0ucyl-lyay[(N-epsllcm-lsopropylH)rolyl*{>aIanylamid 

N-ac0tyhalpha-aza-glycyl-D-3-(4<hloroph0nyl)aianyl-D-3-(3-b0nzthienyl)alanyl-s8ryl-N^ 

D-3-(3-pyridyl)alanyl-l0ucyNysyl(N-epsilon-isopropyl)-prolyl-D-aIanylamid0; 

N-ac0tyl-alpha-aza-glycyl-D-3-<4K:hlorophonyl)alanyl-D-3-(4K:hloroph0nyl)aIanyl-3^ 

tyrosyi-D-3-(3-pyridyl)alanyl-!oucyl-lysyl(N-epsilon'H5opropylH3rolyI-D-aianylamido 

N-ac0tyl-alpha-a2a-^lycyl-£>3-(4-chloroph0nyl)aianyl-D-3-(cyclohexyl)aianyl-S8ry 

3-(3-pyridyl)alanyl-loucyl-lysyl(N-epsllonHSOpropyl)-prolyl-E>aianylamid0 

N-ac0tyl-aipha-aza-glycyl-D-3-{4-chloroph0nyl)alanyl-D-3-{2-thi0nyl)alanyl-seryl-^^ 

(3-pyridyl)alanyl-l0iicyhlysyl(N-0p8ilon-lsopropy!)-prolyl-D-alanylamid0; 

N-ac0tyl-alpha-aza-glycyl-D-3-(4<hloroph0nyl)alanyl-D-3-{4-thla2Olyl)alanyl-^^ 

3-(3-pyridyOalanyhloucyHysyl(l^psilon-isopropyl)-prolyi-D-alanylami 

N•ac0tyl-alpha-a2a-glycyl-[>3-(4-chloroph0nyl)alanyl-D-3-(3-pyridyl)alany^sel7l-^^^ 

(3-pyridyl)alanyl-[oucyl-lysyl(N-0psilon-isopropyl)-prolyl-D-aIanylamid0; 

N-ac0tyl-alpha-aza-^lycyl-C>3-(4-fluorophonyl)alanyhD-tryptyl-S0ryl-N-alph 

0psiton-nicotinyl)-leucyl-lysyl(N-epsilon-lsopropyl)-prolyi-D-aianylamid6; 

N-ac0tyl-aIpha-aza'^lycyl-D-3-(4-fluo^oph0^yl)alanyl•[^tIypty!(^^indol8-formyl)-S0ryl^^^ 

D-lysyl(N-8psilon-nicotinyl)-l0ucyl-ly3yKN-epsllon-isopropylh5rolyl-D-alanylafnido; 

N-a<Mtyl-aipha-aza-^lycyhD-3-(4-f!uorophonyl)alanyl-D-3-(3-b0n2rthi0nyl)alanyl-^ 

D-lysyl(N-opsiIon-nicotinyl>-l0ucyl-!y8yl(N-epsilon-isopropyl)i5roly!-E>aIanylamido; 

N-acotyhalpha-aza-glycyl-D-3-(4-fluoroph0nyl)alanyl-O-3-(4<hloroph0nyl)alanyl-S0ryl-N^ 

tyrosyl-D-lysyi(N-opsilon-nicotinyl)-l0ucyI-lysyf(N-0psilon-isopropyl)-prolyl-D-aIanylami 

N-acotyl-alpha-a2a-glycyhD-3-(4-fluoroph0nyi)alanyl-[>3-(cycloh0xyl)aIanyl-S0ry^ 
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lysyl(N-epsiIon-nl(»tlnyl>-leucyWysyl(N-epsi1on-isopropyl)-prolyl-[^afanyla^ 

N-acetyl-alpha-aza-glycyl-D-3K4-fluorophenyl)alany|.D.3-(2-mienyl)a!anyl-ser^ 

lysy((N-epsitorvnicotlnyl)-leucy!-lysyl(N-^psilon-lsopropyl)-prolyl-D-alanyla^ 

N-ac0tyMpha-a2a^lycyl-D-3-(4.fluorophenyl)alanyl-[>3K4.thia2otyl)alanyl^^^^ 

Iysyl(N-epsilon-niw)tinylHeucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-^ 

N.acetyl-alpha-a2a-glycyl-D-3-(4-fluorophenyl)alanyl-E)-3-(3-pyridyl) methyl-tyrosyl-D- 

lysyl{N-epsilon-ni(Xtlnyl)-leucylHysyl(N'^psiion-isopropyl)-prolyl-l>alanylamid 

N-acetyl-alpha-aza-glycyl-D-3-(4-fluorophenyl)alanyl-D-3-(3-quinoiyl)a 

lysyl(N-epsilon-nicotinyi)-leucyl-lysyl{N-epsilon^sopropyl)-prolyl-D-alanylamide; 

N-a(»tyl-alpha-^a-glycyl-0-3-(2-naphthyi)alanyl-D-tryptyl-ser^ 

nlcotlnyl)-leucyl-Iysyl(N-epsilon-isopropyl)-prolyI-D-alanylamide; 

N-acetyl-aipha-aza-glycyl-[>3-(2-naphthyl)alanyl-[>tryptyl{N-indol^^^ 

lysy((N-epsilon-nicotinyl)-leucyi-lysyl(N-^psilon^sopropyl)-prolyl-D-alanylam 

N-ac»tyl-aipha-azargIycyl-D-3K2-naph%l)aIanyl.C>3-(34»nzm 

lysyl(N-epsilon-nicotinylHeucyl-lysyl(N-epsilon^sopropylH)rolyl-[>aJanylOT 

N-acetyl-aJpha-a2a-glycyl-D-3-(2-naphthyl)alanyi.D-3-(4K;hloropheny 

lysyI(N-epsilon-nlcotinyl)-l©ucylWysyl(N-epsiIon-isopropyl)i)rolyhD-alanylamide; 

N-acetyl-alpha-a2a-glycyl-D-3-(2Hiaph%l)alanyl-D-3-(cyclohexyl)alanyl-seryl^ 

(N-«psllon-nfcotinyl)-leucyi-lysyl(N-epsiIon-isopropyl)-prolyl-D-alanylamid^ 

r^ac8tyl-alpha-aza-glycyl-0-3-(2-naphmyl)alanyl-D.3-(2-thienyl)alany^^^ 

(N-epsi[on-nicotinyl)-leucyl-lysyl(N-epsilon-isopropylH)rolyl-D-alanylam 

N-acetyl-alpha-a2a-^lycyl-D-3-{2Hfiaphthyl)alanyl-[>3^4.thlazolyl)ai 

(N-epsilon-nlcxrtinyl)-!eucyl-lysyKN-epsik)rvisopropyl)i)rolyl-D-aianylam 

N-acetyl-alpha-a2a-glycyl-D-3-(2-naph%l)alanyl-[>3-(3-pyridyl)ala^^ 

(N-epsflorwiicotinyl)-leucyl-lysyKN-epsilon-isopropyl)-prolyl-D-aI^^^ 

N-acetyl-alpha-aza-^lycyi-D-3-(2-naphthyl)alanyl-CK3-(3<|ulnoly^ 

(N-epsilon-nicotiny!)-leucyl-lysyl(N-epsilon-isopropyl)i3rolyl-E>aIan^^ 

N-acetyl-aIpharaza-glycyl-D-phenylalanyhD-tryptyl-seryl-N-alpha-m©thyht^^ 

leucyl-lysyl(N-epsiion-lsopropyl)-prolyl-D-alanylamide; 

N-acetyl-alpha-aza-^lycyl-E>phenylalanyl-D-tryptyl(rhlndole-form^ 

epsilon-ni(x>tinylHeucyl-lysyi(^l-epsilon^sopropyl)-prolyl-C>ala^yIa^ 

N-acetyl-alpha-aza-^lycyhD-phenylalanyl-C>3-(3^Donzthlenyl)alan^^^^ 

epsi!on-nicotinyl)-!6ucyl-lysyl(N-epsllon-isopropyl)-prolyl-D-alanylamide; 

N-acetyf-alpha-a2a-glycyl-E>phenylalanyl-D-3-(4<hlorophenyl)alany 

epsilon-nicotinylHeucyHysyl(l^psilon-isopropyl)-prolyl-[>alanylam^^^ 

N-ac»tyl-alpha-aza-^lycyl-D-phenylalanyl-D-3-(cyclohexyl)alanyl-TO^ Iysyl(N- 

epsilon-nlcotinyl)-Ieucyl-lysyl(N-epsilon-isopropyl>-prolyl-D-alanylamlde; 

N-acetyl-alpha-a2a-^lycyl-[>^)henylalanyl-D-3-(2-thienyl)alanyl-se^^ 

epslIon-nlcotinyl)-leucyhlysyl(N-epsilorHsopropyl>-prolyl-C>aianylamide; 

N-acetyl-aipha-azarglycy[-Di)henylalanyl-D-3-{4-thlazolyl)alany»-seryl^^^ 

epsilon-nlcotinylHeucyl-lysyl(N-epsilon^sopi^yl)-prolyl-D-alanyl^ 

N-ac8tyl-aipha-aza-glycyl-[>t>henylalanyl-E>3-(3i)yridyl)alanyl-^^ 

0psiton-nicotiny(Heucyl-lysyl(N-epsilon-isoprDpyl)-prolykC>^ 

r^Ac-D-2-Nal-aipha-a2a-4-ChPhe-D-3-PahSer-N-Me-Tyr-D-Lys(N-epsl!on-nl^^ 
isoprapyl)-Pro-D-AlaNH2 ; 

r^ac8tyhD-3K2-fiaphthyl)alanyl-alpha-a2a-3-(2-naphthyl)alanyl-[^ 

tyrosyl-C>lysyl(N-epsllon-n!cotinyt)-l9ucyHysyl(N-©psilon 

N-ac8tyI-[>^2Hiaphthyl)alanyl-alpha-aza-3-{4-fluorophenyl)alanyhD^ 

methyl-tyrosyl-D-lysyl{N-epsilon-nicotinylHeucyWy8yl(N'«psilon^ 

N-acetyl-E)-3-(2-naphthyl)alanyi-alpha-aza-^-(4-metho>cyphenyl)alanyl-D-3-^^ 

methyl-tyrosyl-I>lysyl(N-epsllon-nlcotinyl)-leucyl-lysyl(N-©psilorhis^^^ 

N-ac»tyl-D-3-(2-naphthyl)aJanyMpha-aza-tryptyl-E>-3-(3i5yridyl)aIan tyrosyl-D-lysyl- 

{N-epsiIon-nicotinyI)-leucyMysyl(N-epsilon-isopropyl)i)roly^ 

N-acetyhC>3-(2'flaphthyl)alanyhalpha-aza-^(3-benzmienyl)aianyl-^ 

tyrosyl-D-lysyl(N-epsilon-nicotinyl)-l8UcyWysyl(N-epsilonHSopropyl)-prol^ 

N-acetyl-D-3-(2-naphthyl)alanyl-aipha-aza-3-(cyclohe)cyl)alanyhD-3-(^^^ 

tyrosyl-D-Iysyl(N-^psilon-nlcotinyl)HeucyHysyl(N-epsiIon^sopropylh^^ 

N-acetyl-D-3-(2-naphthyl)alanyl-alpha-aza-3-(2-thienyl)alanyl-D-3-^^^ ryl-N-alpha-methyl- 
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tyrosyl-D-!ysyl(N-epsilon-nicotinyl)-I ucyi-lysyl{N-epsilon-isopropyO-prolyl-D-alanylamide; 
N-Ac-alpha-a2a-Gly-aJpha-aza-4-CI-Phe-D-1 -Nal-Ser-N-Me-Tyr-D-Lys(N- p5ilon-nicotinyl)-L u-Lys(N-epsilon- 
isopropy l)-Pro-D- AlaNHe ; 

N-acetyl-alpha-a2a-glycyl-alpha-a2a-3-(4-chlorophenyl)a!anyl-D-3-(3-b n2thienyI)alanyl-seryl-N-alpha-m thyl- 

tyrosyl-D-iysyl{N-epsilon-niccitinyl)-leucyl-lysyl(N- psiIon-isopropyl)-proiyl-C>-alanylamide; 

N-ac»tyl-alpha-aza-^lycyl-alpha-aza-3-(4-chlorophenyl)aianyl-D-tryptyl-sei7l-N-alph 

(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsiIon-isopropyl)-prolyl-D-alanylarnlcle; 

N-acetyi-a!pha-a2a-^lycyi-alpha-aza-3-(4-chlorophenyl)alanyl-D-tiryptyKN-indole-f^ 

m0myl-tyrosyl-D-lysyl(N-©psilon-nicotinyi)-leucylHysyliN-0p8ilonHsopropyl)-prolyl-D-ai 

N-acetyl-alpha-a2a-^lycyl-alpha-a2a-3-(4-chlorophenyl)alanyl-D-3-(4-chlorophenyl)alanyl^^^ alpha- 

methyl-tyrosyl-D-lysyl(N-epsilon-nicotinyi)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-^ 

N-acetyhaIpha-aza-glycyl-alpha-a2a-3-(4H:hloroph0nyl)aianyl-D-3-(2-thienyI)alanyl^^ 

tyrosyl-D-lysyl(N-epsilon-nicotinyl)Heucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanyl^ 

N-acetyl-alpha-a2a-gIycyl-alpha-a2a-3-(4K:hlorophenyl)aIanyl-[>3K2-naphthyO 

tyrosyl-l>iysyl(N-epsilonHnicotinyl)-leucyl-lysyI(N-epsilon-isopropyl)-prolyl-^^^ 

N-Ac-Sar-alpha-aza-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys(N-epsilon-nicotinyl)-U^^ 

isopropyl)-Pro-D-AlaNH2; 

N-acetyhsarcosyl-a!pha-a2a-3-(4-chlorophenyl)alanyl-D-3-<3-b8nzthienyl)aIanyl-s^ 

D-lysyl(N-epsilon-nicotinyl)-leucylHy5yl(N-epsilon-!S0propyl)-proiyl-C>aIanylamide; 

N-acetyl-sarcosyl-alpha-a2a-3-(4<hlorophenyl)alanyl-D-3-(2-thienyl)alanyl-ser^^ 

lysyl(N-epsiIon-nicotinyl)MeucylHysyl(N-epsilon-isopropyl)-prolyl-D-alan 

N-acetyl-sarco8yl-alpha-a2a-3-(4<hlorophenyl)alanyl-D-tryptyl-seryl-N-alpha^^ 

epsilon-nicotinyl)-leucyi-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 

N-acetyl-sarcosyl-alpha-a2a-3-(4K;hlorophenyl)alanyl-(>tryptyl(N^ 

D-lysyl(N-epsi!on-nicotinyi)-leucylHysyl{N-0psi!onHSOpropyl)-proIyI-[>alanyl^ 

N-ac»tyl-sarcosyl-alpha-aza-3-(4K;hlorophenyl)alanyl-l>3-(4-chlorophenyO^ alpha-methyl- 

tyrosyl-l>lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-proly!-D-alanyl^ 

N-ac8tyl-sarcosyl-alpha-aza-3-(4<hlorophenyl)alanyl-D-3-(4-methoxyphenyl)alan 

tyrosyl-D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-^psilon-isopropyIHDro 

N-acetykD-3-(2-naphthyl)alanyl-(>3-(4-chlorophenyl)alanyhD-3K1-napht^ 

tyrosyl-D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsiion-isopropyi)-protyl-D-alan^^ 

N-acetyl-!>3-(2-naphthyl)alanyl-C>3-{4-chlorophenyl)alanyl-D-3-{3-ben^ 

tyrosyl-D-lysyl(N-epsilon-nicotinyl)-Ieucyl-lysyl(N-epsilonHSopropyl)-prolyl-D-alanylam 

N-ac8tyl-D-3-(2-naphthyl)alanyl-I>3-(4-chlorophenyl)alanyhD-3^2-thlenyl)^^ 

tyrosyhD-ly8yl(N'^siIon-nlcotinyl)-leucyHy5yl(N-^p8ilonMsopropyl)-prolyl-D-al^^ 

N-acetyhD-3-{2-naphthyl)alanyl-D-3-(4<hlorophenyl)a!anyl-D-tryptyl-sei7i-N^ 

epsilonHiicotinylHeucyl-fysyl{N-epsllon-isopropylH3rolyl-D-alanylamide; 

r^ac»tyl-l>^2-naphthyl)alanyl-D-3-(4K;hlorophenyl)alanyl-D-tryptyl^ 

tyrosyl-D-lysyi(N-epsilon-nicotinylHeucylHysyl(N-epsilon-lsopropyl>-prolyl-D-alanylamide; 

N-acetyl-D-3-(2-naphthyiyaJanyl-D-3-^4K:htorophenyl)alanyl-D-tiyptyK 

tyrosyhD-lysyl(N-©psilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-proiyl-D-alanyl^ 

N-acetyl-[>3-(2'flaphthyl)alanyl-D-3K4-chlorophenyl)alanyl-D-3-(4-mem^ 

methyl-tyrosyl-D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-«psllonHSopropyl^^ 

r^acetyl-0-3-(2-naphthyI)aianyl-D-3-(4-chlorophenyl)alanyl-D-tyrosyl(0-m 

I>lysyl(N-^lon-nlcotinyl)-leucyl-lysyl(N-ep8ilon-lsopropyl)-prolyl-D-a!a^ 

N-acetyl-l>3-(2Hiaphthyl)alanyl-D-3-(4-chlorophenyl)alanyl-E>3-(3-quin 

tyrosyhD-lysyl{N-^slfon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropy!hprolyl-^^ 

N-acetyl-D-3-(2Miaphthyl)alanyl-D-3K4<hloroph8nyl)alanyl-D-3-(cycto 

tyrosyhI>lysyl(N-epsilon-nicotinyl)-l8ucyhlysyl(N-epsilori-isopropyl)-prolyi-^ 

^^Ac-D-2-Nal-D-4-CI-Phe-N-alpha-a2a-3-Pal-Ser-N-M8-Ty^-D-Lys(N-epsiIo^ 

isopropyl)-Pro-D-AlaNH2; 

N-acetyl-D-3-(2'^aphthyl)alanyl-D-3-(4<hlorophenyl)alanyl-N-alpha-aza-3-(1-naphthyl)ala^ 

m8thyl-tyrosyl-0-lysyl(N-epsilon-nicotinylHeucyl-ly8yl(N-epsilonHsopropyl)-prolyl-D-al 

l^acetyl-D-3-(2-naphthyl)alanyl-E)-3-(4-chlorophenyl)aianyl-N-alpha-aza-^ 

alpha-methyl-tyrosyl-(>lysyl(N-8psilonHii(X)tinyl)-leucyl-lysyl{N-epsilonHSopropyl^^^ 

N-ac8tyl-D-3-(2Hiaphthyl)ajanyl-D-3-(4<hlorophenyl)aJanyl-N-alpha-a2a-trypty ryl-N-alpha- m8thyl-tyrosyl- 

D-Iysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-«psiIon-isopropyi)-prolyl-D-alanylamW 

N-ac0tyl-l>3-(2-naphthyl)alanyl-D-3-(4K;hlorophenyl)alanyl-N-alpha-aza-tr^ 
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alpha-m thyI-tyrosyhD-lysyl(N-epsilorhnicotinyl)-leucyWysyl(N-ep5ilon^sopropyl)-prolyl-D-alanylamid^ 
N-acetyl-D-3-(2-naphthyl)alanyl-D-3-(4<hlorophenyl)alanyl-N-alpha-a2a-t^^ 

alpha-methyl-tyrosyl-D-iysyI{N-epsilon-nicotinylH ucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamid0; 
N-acetyl-D-3-{2-naphthyl)alanyl-D-3-{4-chloroph nyl)alanyl-N-alpha-aza-3-(4-methyIphenyl)aJanyl-seryl-N- 
aipha-m %l-tyrosyl-DHysyl(N-epsiion-ni(Xitinyl)-Ieucyl-Iysyl(N-epsilonHSOpropyl)-prolyl-D-al^ ; 
N-acetyl-E>3-{2-naphthyl)aianyl-D-3-(4-chlorophenyl)alanyf-Nralpha-aza-^^ 
methyl-tyrosyl-D-lysyl(N-ep5ilon-nicotinyl)-leucyHy5yl{N-epsilonHSopropyl)-prolyl-D-^ 
N-acetyl-C>3-(2-naphthyi)aianyhD-3-{4-chlorophenyl)alanyl-N-alpha-aza-3-(4-c^ 
alphaH7iethyl-tyrosyhDMysyl(N-epslIorbnicotinylHeucyhtysyl{N-epsilon-isopropyl)-p 
N-acetyl-D-3K2-naphthyl)alanyl-D^(4H5hlorophenyl)alanyl-N-alpha-^ 

alpha-methyl-tyrosyl-D- !ysyl(N-^psilon-nicotinyl)-leucyl-lysyl(N-epsilon-lsopropyl)-prolyl-D-alanylamide; 

N-acetyl-D-3-(2-naphthyl)alanyl-D-3-(4^lorophenyI)alanyl-N-aipha-a2a-^^ 

methyl-tyrosyl-D-lysyi(N-epsllon-nicotinylHeucylHysyl(N-epsilon-isopropyl>-p^^ 

N-acetyhE>3-(2-naphthyl)alanyl-D-3-{4K:hloroph8nyl)alanyl-N-alpha-aza-i<^ 

memyl-tyrosyl-C>lysyl(N-epsiIon-nicotinyl)-I©ucyl-lysyl(N-epsilonHSopropyl>-pro!yhD-al 

N-Ac-aza-GIy-D-4-CI-Phe-D-1-NaI-N-Me-Ser-Tyr-C>-Lys(N-0psilon-nicotinyl)-N-M 

isopropy l)-Pro-D-AIaNH2 ; 

N-Ac-aza-Gly-D-4-CI-Phe-D-1-NaI-N-Me-Ser-N-Me-Tyr-D-Lys(N-^psilon-nicotinyl)-l^ 
isopropyl)-Pro-E)-AlaNH2; 

N-Ac-aza-Gly-l>4-CI-Phe-E>1-Nal-Thr-N-Me-Tyr-D-Lys(N-epsilon-nicotinyl)-l^u^ 
Pro-D-AiaNH2; 

N-Ac-aza-Qly-D-4-CI-Ph©-D-1-Nal-Ala-N-Me-Tyr-C>Lys(N-epsilon-ni<^^ 
i8opropyl)-Pro-D-AlaNH2 ; 

N-Ac-a2a-Gly-D-4-CI-Phe-D-1-NaI-Gln-N-Me-Tyr-E>Lys(N-epsilon-nicotinyl)- 
Pro-D-AIaNH2; 

N-Ac-D-2-Nal-D-4-CI-Phe-[>3-Pa]-Ser-N-Me-Tyr(0-M9)-D-Ly3(N-ep8ilon-nicoti 
isopropyl)-Pro-D-AiaNH2; 

N-Ac-aza^3ly-[>4K5l-Phe-D-1-NaI-Ser-N-Me-Tyr(0-Me)-D-Lys(l^s^ 
isopropyl)-Pro-D-AiaNH2 ; 

N-Ac-a2a^3ly-D-4<;i-Phe-D-1-Nal-Ser-N-Me"Ph©-l>Lys(N-epsilCMfi-nico^ 
PrD-D-AlaNH2: 

N-Ac-aza-Qly-D-4<;i-Phe-C>1-Nal-Ser-N-Me-4-F-Phe-D-Lys(N-epsllon^ 
lsopropyl)-Pro-D-AlaNH2; 

N-Ac-Sar-D-4-CI-Pho-D-3-BaJ-Ser-N-Me-Tyr((>Me)-(>Lys(N-epsiIon-nicx^^ 
Pro-D-AlaNH2; 

N-Ac-a2a-Gly-D-4-CI-Phe-D-1-NahSer-N-Me•Arg-[)-Lys(^^ep8ilon-nicotlnyl>-L^^^ 
Pro-D-AlaNH2; 

N-Ac-D-2-Nal-D-4-CI-Phe-D'^Pal-Ser-N-Me-Lys(N-epsiIon-nicotin 
epsilon-lsopropyl)-Pro-D-AlaNH2 ; 

N-Ac-[>-2-Nal-D-4<^I-Ph©-D-3-Pal-Ser-^l-Me-0m(N-deltaHli^^ 
D-AlaNH2; 

N-Ac-aza-Gly-E>^I-Phe-D-1-Nal-Ser-N-Me-Arg-D-Lys(N-epsi^ 

I^Ac-D-2-NaI-[>-4-CI-Pho-D-3-Pai-Ser-N-Me-Arg-E>Lys(N-ep5ilor^^ 

D-AlaNH2; 

N-Ac-D-2-Nal-D^I-Phe-D-3-Pal-Ser-N-Me-Hcit(NH2>-D-Lys(N-epsllon-nlc^ 
isopropy l)-Pro-D-AlaNH2 ; 

N-Ac-D-2-NaI-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Hdt(NHAc)-D-Lys(N-e 
isopropyl)-Pro-D-AIaNH2; 

N-Ac-aza-Qly-D-4-C!-Phe-D-Tmp-Ser-N-Me-Tyr-D-Lys(r^^psilon-nicotinic)- 
D-AlaNH2; 

N-Ac-E>2-NaI-D-4^l-Phe-I>^PaI-Ser-N-Me-Tyr-D-3-Bal-L^^^ 

N-ac»tyl-D-3-(2-naph%l)alanyl-D-3-(4-chloroph0nyl)alany!-D-3-{3-pyridyl)^ 

tyrosyhD-ly3y!-leucyHysyl(N-6psiIon-isopropyl)-prolyl-D-alanylamlde; 

N-acetyl-I>3-(2-naphthyl)alanyl-D-3K4-chlorophenyl)alanyl-D^ 

tyrosyl-D-omlthyl-leucyhlysyl(N-epsilon-lsopropylH)roiyl-[>a!an 

N-acetyl-[>3-{2-naphthyl)kanyhl>3-(4-chlorophenyl)alanyt-D-3-(3i)yridy 

tyrosyl-DK:itrullyl-leucy!-lysyl(N-epsilon^sopropylH3rolyl-D-d 

N-acetyl-D-3-(2-napWhyl)aIanyhD-3-{4-chIorophenyl)alanyhD-3-(3i)yri^ 
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tyrosyl-D-hom<xitnillyhleiK:yl-lysyl(N-epsi!on-isopropyl)-pro!y(-D-alanyla^ . 

N-acetyl-D-3-{2-napmhyl)alanyl-D-3^4-chlorophenyl)alanyi-D-a-(3-pyridy 

tyrosyl-D-arginyl(N*^liethyl>-leucyl-lysyl(N-epslk)n-lsopropyl)-prol^ 

N-acetyl-D-3-(2-naphthyI)alany(-D-3-(4-chIorophenyl)alanyl-D-3-(3-pyridyl)alanyl^ thyl- 
tyrosyhD-arginyl-!eucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 

N-Ac>D-2-Nal-D-4-CI-Phe-D-3-Pal-S6r-N-Mo-Tyr-l>Lys(N-epsilon-anisic)-Leu-Lys 
D-AlaNHz; 

N-Ac-D-2-Nal-D-4-CI-Phe-D-1-Nai-Ser-I^Me-Tyr-I>Ser((>aIpha-L-Rha)-Leu-Lys(N-epsllo^^^ 
AlaNHs; 

N-Ac-D-2-Nai-D-4-CI-Phe-D-3-PaI-Ser-N-Me-Tyr-D-Lys(l4^psilon-nicotinyl)-^^ 
Pro-D-AlaNHa; 

N-Ac-Sar-C)-4-CI-Phe-D-1-Nal-Ser-r^Me-Tyr-D-Lys(N-epsilon-nicotlnyl)-N-Me-Cha-^ 
Pro-D-AlaNHa; 

N'Ac-aza-Qly-D-4-CI-Phe-D-1-Nai-Ser*N-Me-Tyr-D-Lys(r^psilon-nicotinyl>-n 
Pro-D-AlaNHa; 

N-Ac-Sar-D-4-CI-Phe-D-1-Nai-Ser-N-Me-Tyr-D-Lys(N-^psilonHiicotinyl)-Ser-Lys(N^ 
AlaNH2; 

N-Ac-Sar-[M-CI-Phe-D-1-NaJ-Ser-N-Me-Tyr-D-Lys(r^epsilon'nicotinyl)-Ser-N-Me^ 
N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsilon-ni^ 
N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pai-Ser-^^Me-Tyr-D-Lys(N-epsilon-nicotinyl)-Leu-Lys( 
Pro-D-AlaNHa; 

N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Ly5(N-epsilon-niw^ 
N-Ac>D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-E)-Ly8(N-epsiloi>niOT^ 
D-AlaNH2; 

N-A(>D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-E)-Lys(N-ep^ 
Pro-D-AiaNH2 ; 

N-Ac-Sar-D-4-CI-Phe-D-1-NaJ-Ser-N-Me-Tyr-D-Lys(N-epsilon-nicotinyl)-Leu-Lys 
aza-QlyNH2; 

N-Ac-aza^ly-E>4-ChPhe-C)-1-Nal-Ser-N-Me-Tyr-D-Lys(N-epsilon-nlcotinyl)-L^ 
Pro-D-SerNHa; 

N-Ac-D-2-Nal-D-4-CI-Phe-D-3-PahSer-NMe-Tyr-D-Lys(N-epsilonsiicotinyl)-Leu-Lys(N-0psito 
AzaglyNH2; . 

N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Arg-[>Mbha-ljeu-Ar^ 

N-A(>D-2-Nal-D-4-C!-Pho-D-3-Pal-Ser-N-Me-Tyr-D-Harg(N<5.NQHdiEt)-I^u 

and 

^^Ao-D-2-Nai-D-4-CI-Phe-D-3-Pa^Ser-Nm8Ty^-!>Cit-lJeu-Arg-Pro-D-AlaNH^. 



Effect and UtilTties of LHRH Agonists and Antagonists 

The LHRH agonist and antagonist compounds of the invention are useful for treatment of precocious 
put>erty, prostate cancer, benign prostatic hypertrophy, endometriosis, uterine fibroids, breast cancer, acne, 
premenstrual syndrome, polycystic ovary syndrome and diseases which result from excesses or deficien- 
cies In gonadal homnone prcxluction in either sex of humans and animals. The LHRH agonists and 
antagonists of the invention are also useful for controlling reproduction in both females and males. LHRH 
agonists, when administered in pulses, are useful as fertility promoters. Compounds of the invention are 
useful for suppressing levels of dihydrotestosterone (DHT). The LHRH agonist compounds of the invention 
are also useful for growth promotion in female animals and for spawning promotion in fish. 

The compounds of the invention are also useful when administered in combir^ation with a steroidal or 
non-steroidal antiandrogenic agent. Examples of suitable antiandrogenic agents include, but are not limited 
to, 5,5-dimethyl-3-(4-nitro-3-trifluoromethylphenyl)-2,4-imida2oiinedione and 2-methyl-l^l-(4-nit^o-3- 
trifiuoromothylphenyi)-propanamide. 

In the practice of the method of this invention an effective amount of a compound of the invention or a 
pharmaceutical composition containing the same is administered to the human or animal in need of, or 
desiring, such treatment These compounds or comp sitlons may be administered by any of a vari ty of 
routes depending upon the specific end use* including orally, parenterally (Including subcutaneous, 
intramuscular and intraveneous administration), vaginally (particularly for contraception), rectaily, buccally 
(including sublingually), transdermally or intranasaliy. The most suitable route in any giv n case will depend 
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upon the use. particular active ingredient, the subject Involved, and the Judgment of the medical practitioner. 
The compound or composition may also be administered by means of slow release, depot or implant 
formulations as described more fully herein b low. 

In general, to modulate lev Is of s x hormon s in male or female mammals for th us s herein above 
6 described, it is expedient to administer the active ingredient in amounts between about 0.01 and 10 mg/kg 
body weight per day. preferably between about 0.1 and 5.0 mg/kg body weight per day. This administration 
may be accomplished by a single daily administration, by distribution over several applications or by slow 
release in order to achieve the most effective results. 

The exact dose and regimen for administration of these compounds and compositions will necessarily 
10 be dependent upon the needs of the individual subject being treated, tfie type of treatment, the degree of 
affliction or need and, of course, the judgment of tfie medical practitioner. In general, parenteral administra- 
tion requires lower dosage than other metiiods of administration which are more dependent upon absorp- 
tion. 

A further aspect of the present invention relates to pharmaceutical compositions containing as active 

75 ingredient a compound of the present invention which compositions comprise such compound in admixture 
witii a phamnaceutically arceptable, non-toxic carrier. As mentioned above, such compositions may be 
prepared for use for parenteral (subcutaneous, intramuscular or intraveneous) administration, particulariy in 
the form of liquid solutions or suspensions; for use in vaginal or rectal administration, particulariy in 
semisolid forms such as creams and suppositories; for oral or buccal administration, particulariy in tiie fonn 

20 Of tablets or capsules, or Intranasally. particularly in the form of powders, nasal drops or aerosols. 

The compositions may conveniently be administered in unit dosage form and may be prepared by any 
of the metiiods well known in tiie phanfnaceuticai art, for example as described in Remington's Phamiaceu- 
tical Sciences . Mack Publishing Company. Easton, PA„ 1970. Formulations for parenteral administi-ation 
may contain as common excipients sterile water or saline, polyalkyiene glycols such as polyetfiylene glycol. 

25 Oils of vegetable origin, hydrogenated naphthalene and tiie like. Formulations for inhalation administratiom 
may be solid and contain as excipients. for example, lactose, or may be aqueous or oily solutions for 
administration In the form of nasal drops. For buccal administration typical excipients include sugars, 
calcium stearate, magnesium stearate, pregelatinated starch, and tfie like. 

it is particulariy desirable to deliver tiie compounds of tiie present invention to the subject over 

30 prolonged periods of time, for example, for periods of one week to one year from a single administration. 
Various slow release, depot or implant dosage forms may be utilized. For example, a dosage form may 
contain a pharmaceutically acceptable non toxic salt of a compound of tfie invention which has a low 
degree of solubility in body fluids, for example, (a) an acid addition salt witti a polyfaasic acid such as 
phosphoric acid, sulfuric acid, citric acid, tartaric acid, tannic acid, pamoic add, alglnic acid, polyglutamic 

35 acid, naphtfialene mono- or di-sulfonic acids, polygaiacturonic acid, and ttie like; (b) a salt witfi a polyvalent 
metal cation such as zinc, calcium, bismutfi, barium, magnesium, aluminum, copper, cobalt, nickel, 
cadmium and tfie like, or witfi an organic cation formed from e.g., N,N'-dibenzylettiylenediamlne or 
ettiylenediamine; or (c) combinations of (a) and (b) e.g. a zinc tannate salt Additionally, tiie compounds of 
tfie present invention or, preferably, a relatively insoluble salt such as tfiose just described, may be 

40 fonmulated In a gel. for example, an aluminum monostearate gel witfi. e.g. sesame oil, suitable for Injection. 
Particulariy preferred salts are zinc salts, zinc tannate salts, pamoate salts, and tfie like. Anotfier type of 
stow release depot formulation for injection would contain the compound or salt dispersed or encapsulated 
in a stow degrading, non toxic, non-antigenic polymer such as a poiylactic acid/polyglycolic acid polymer 
for example as described in U.S. Patent No. 3,773,919. The compounds of tfie Invention or. preferably, 

45 relatively insoluble salts such as tfiose described above may also be formulated in cholesterol matrix 
pellets, particulariy for use in animals. Additional slow release, depot or Implant fomiulations, e.g. 
liposomes, are well known in tfie literalure. See, for example, Sustained and Controlled Release Drug 
Delivery Systems , J.a Robinson ed., Marcel Dekker, Inc.. New Yoric. 19^ Particular reference "with 
respect to LHRH type compounds may be found, for example, In U.S. Patent No. 4.010,125. 

50 

Syntfiesis of tfie Peptides 

The polypeptides of ttie present invention may be synttiesized by any techniques ttiat are known to 
55 those skilled in the art. For solid phas peptide synthesis, a summary of the many techniques may be 
found in J.M. Stewart and J.D. Young. Solid Phase Peptide Syntfiesis . W.H. Freeman Co., San Francisco, 
1963 and J. Meienhofer. Hormonal Proteins and Peptides , Vol. 2., p.48. Academic Press (New York), 1973. 
For classical solution syntfiesis s e G. Schroder and K. Lupke, The Peptides . vol. 1. Academic Pres (New 
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York). 1965. 

In general, these methods comprise the sequential addition of one or more amino acids or suitably 
protected amino acids to a growing peptide chain. Nonnnally. ither the amino or carboxyl group of the first 
amino acid is prot cted by a suitable protecting group. The protected or derivatized amino acid can then be 

5 ither attached to an inert solid support or utilized in solution by adding the next amino add in the 
sequence having the complimentary (amino or carboxyl) group suitably protected, under conditions suitable 
for forming the amide linlcage. The protecting group is then removed from this newly added amino acid 
residue and the next amino acid (suitably protected) is then added, and so forth. After all the desired amino 
acids have been United in the proper sequence, any remaining protecting groups (and any solid support) 

10 are removed sequentially or concurrently, to afford the final polypeptide. By simple modification of this 
general procedure, it is possible to add more than one amino acid at a time to a growing chain, for 
example, by coupling (under conditions which do not racemize chiral centers) a protected tripeptide with a 
properly protected dipeptide to fonr), after deprotection, a pentapeptlde. 

A particularly prefen^ed method of preparing compounds of the present invention involves solid phase 

75 peptide synthesis. 

In this particularly prefen'ed method the alpha amino function of the amino acids is protected by an acid 
or base sensitive group. Such protecting groups should have the properties of being stable to the conditions 
of peptide linkage formation, while being readily removable without destruction of the growing peptide chain 
or racemization of any of the chiral centers contained therein. Suitable protecting groups are t -butyloxycar- 
20 bonyl (Boc). benzyloxycarbonyl (Cbz), biphenylisopropyloxycarbonyl, t -anDyloxycarbonyl, isobomyloxycar- 
bonyl, (alpha,alpha)-dlmethyI-3,5-dimethoxybenzyloxycarbonyl, o -nitrophenylsulfenyl. 2-cyano-t -butyiox- 
ycartjonyl, 9-fluorenylmethyloxycarbonyl and the like. The t -butytoxycarbonyl (Boc) protecting group is 
preferred. 

Particularly preferred side chain protecting groups are, for arginlne: nitro, p -toluenesuifonyi, 4- 

25 methoxybenzenesulfonyi. Cbz, Boc and adamantyksxycarbonyl; for tyrosine: benzyl, 6~-bromobenzyloxycar- 
bonyl, 2,e-dichlorobenzyl, isopropyl, cyctohexyl, cyclopentyl and acetyl; for" serine: benzyl and 
tetrahydropyranyi; for histidine: benzyl, Cbz. p -toluenesulfonyl and 2,4-dlnltrophenyl; for tryptophan: fonmyl. 

In the solid phase peptide synthesis method, the C*tenninal amino add Is attached to a suitable solid 
support Suitable solid supports useful for the above synthesis are tiiose materials which are inert to tiie 

30 reagents and reaction conditions of tiie stepwise condensation-deprotection reactions, as well as being 
insoluble in the media used. Suitable solid supports are chloromethylpolystyrene-divlnyibenzene polymer, 
hydroxymethyl-polystyrene<llvinylbenzene polymer, and the like. ChlorometiiyI-polystyrene-1% divinylben- 
zene polymer is espedaily prefen^d. For the speda) case where the C-terminus of the compound will be 
glydnamide, a particularly useful support is tiie benzhydrylamlno-polystyrene-divlnylt^enzene polymer 

35 described by P. RWaille, et al, Helv. Chim. Acta. . 54 , 2772 (1971). The coupling to tiie chioromettiyl 
polystyrene-divinylbenzene type of resin is made by means of the reaction of the alpha-N-protected amino 
acid, especially the Boc-amino acid, as Its cesium, tetramethyiammonium, triethylammonium, 1,5- 
diazabicyclo-[5.4.0]undec-5-ene, or similar salt The coupling reaction is accomplished in a solvent such as 
ethanol. acetonitiile, N,N-dimetiiylfbrmamide (DMF), and tfie like, witfi tiie chlorometiiyl resin at an elevated 

40 temperature, for example between about 40* and 60* C. for from about 12 to 48 hours. Prefenred reagents 
and reaction conditions involve the coupling of an alpha-N-Boc amino acid cesium salt with tiie resin in 
OMF at about 50* C for at)out 24 hours. The alpha-N-Boc-amino acid is attached to the benzhydrylamine 
resin by means of N,N'-dicyclohexyk:arbodilmlde (DCC) or N.N'-dlisopropytcartxxllimide (DIG) with or 
without 1 -hydroxybenzotriazole (HOBT). benzotriazohl -y!oxy-tris-(dimethy lamino)phosphonium-liex- 

45 afluorophosphate (BOP) or bls(2-oxo-3-oxazoildlnyl)phosphine chloride (BOPCI), mediated coupling for from 
about 1 to about 24 hours, preferably about 12 hours at a temperature of between about 10* and 50* C. 
preferably 25* C in a solvent such as dichbromettiane or DMF. preferably dichtoromethane. The coupling of 
the cartK)xyl group to the N-methyt-Ser(OBzl) attached to the peptide resin requires catalysis by 4- 
dimethyiaminopyridine (OMAP). in addition to tiie carbodiimide reagent 

50 The coupling of successive protected amino acids can be canied out in an automatic polypeptide 
synthesizer as is well known In the art The removal of tiie alpha-N-protecting groups may be performed in 
tiie presence of, for example, a solution of trifluoroacetic acid in methylene chtoride. hydrogen chloride in 
dioxane, hydrogen chkMide in acetic acid, or otiier strong add solution, preferably 50% trifluoroacetic acid 
in dichloromethane at about ambient temperature. Each protected amino acid is preferably intx)duced in 

55 0.4M concentrati n and approximately 3.5 molar excess and the coupling may be canied out in dich- 
lorometiiane, dIchlorometiiane/DMF mixtures, DMF and tiie like, espedaily In mettiylene chlorid at about 
ambient temperature. The coupling agent is normally DCC in dichloromethane but may bo N.N -di- 
Isopropylcarbodlimide (DIC) or otiier carbodiimide eitiier alone or In the presence of HOBT. N-hydroxysuc- 
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cinimide. other N-hydroxyimides or oximes. Alternately, protected amino acid active ester (e.g. p- 
nitrophenyl. pentafluorophenyl and the like) or symmetrical anhydrides may be used. 

At the end of the solid phase synthesis the fully protected polypeptid is removed from the resin. When 
the linkage t th resin support is of the benzyl ester type, cleavage is by means of aminolysis with an 
aikylamine or fluoroaikylamine for peptides with a proline C-temninus, or by aminolysis with, for example, 
ammonia/methanol or ammonla/ethanol for peptides with a glycine Otenmlnus at a temperature between 
about 10 and 50 C. preferably about 25* C, for between about 12 and 48 hours preferably about 18 
hours. Altematively. the peptide may be removed from the resin by transestertfication, e.g., with methanol, 
followed by aminolysis or by direct transamidation. The protected peptide may be purified at this point by 
silica gel chromatography or taken to the next step directly. The removal of the side chain protecting 
groups from the polypeptide is performed by treating the aminolysis product with, for example, anhydrous 
liquid hydrogen fluoride in the presence of anisole and dimethylphosphite or other carbonium scavenger, 
treatment with hydrogen fluoride/pyridine complex, treatment with tris(trrfluoroacetyi)boron and trifluoroacetic 
acid, by reduction with hydrogen and palladium on carbon on polyvinyipynrolidone. or by reduction with 
sodium in liquid ammonia. Side chain protecting groups are prefenrably removed with liquid hydrogen 
fluoride in the presence of anisole and dimethylphosphite at a temperature between about -10 and +10*C. 
preferably about O' C. for between about 15 minutes and 1 hour. The fully deprotected polypeptide is then 
purified by a sequence of chromatographic steps employing any or all of the following types: ion exchange 
on a weakly basic resin in the acetate fonm; hydrophobic adsorption chromatography on underivatized 
polystyrene-divinylbenzene (for example Amberlite XAD); silica get adsorption chromatography; ion ex- 
change chromatography on carboxymethylcellulose; partition chromatography, e.g.. on Sephadex G-25. LH- 
20. or countercunrent distribution; high performance liquid chromatography (HPLC), especially reverse 
phase HPLC on octyl- or octadecylsiiyl-silica bonded phase column packing. 

If a racemic amino acid is used In the 6 position, the diastereomeric nonapeptlde or decapeptide final 
products are separated, and the desired peptide containing a D -amino acid in the appropriate position Is 
isolated and purified, preferably during the above-described chromatographic process. 

The preparation of peptides having C-terminal azaglycine amides is preferably done using classical 
peptide solution synthesis using known peptide intemiediales. This Is described in more detail In Example 

The details for tiie preparation of peptides using classical peptide solution syntftesis are described in 
Example 2. 

The following examples will serve to further illustrate ttie preparation of ttie novel compounds of the 
invention. 



Preparation A 



N-(t-Butoxycart)onyi)'N-Metiiyl-0-Benzyl-L-Serine Cyclohexylamlne Salt 



Metiiyl iodide (227.2 g) was added to a solution of N-Boc-Obenzyl-L-serine (23.68 g) in dry and freshly 
distilled dimettioxyettiane (DME) (370 ml) stinred under nitrogen and cooled to 0*C. Subsequently, sodium 
hydride (50% oil disperaion) (6.4 g) was added in portions over 15 minutes. The reaction mixture was 
further stinred at 0-5* C for 22 houre and then decomposed by water, and ttie organic layer was 
concentrated. The residue was taken up in water (500 ml) and washed witfi ettier (3x100 ml). The aqueous 
layer was acidified wfth cold 1 N HCi to pH 3.0. and tiie oil tiiat separated was extracted into ettier (3 X 300 
ml). The ethereal layer was washed witt> cokJ IN sodium tf)iosulfate solution (2 x 150 mi) and sodium 
chloride solution (2 x 150 ml), dried (Na2S04) and concentrated. The crude product was dissolved in ettier 
(300 ml), and cyclohexylamlne (8.3 g) was added. The salt ttiat separated was filtered and dried to give N- 
(t-butoxycart)onyl)-N-methyI-0-benzyl-L-serine cyciohexylamine salt (CHA), m.p. 134-136*0. [aiphajg^ -8.6- 
(C I.EtOH); Anal, for C22H3*N205, Caicd : C. 65,00; H, 8.43; N. 6.89; Found : C, 65.05; H, 8.88; N. 6.91. 



Preparation B 
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N'Acetyl-Sarcosine 



4-Dim thylaminopyridin (3.66 g) was added to a solution of sarcosine (26.7 g) and triethylannlne (50 
5 nnl) in (1 :1) dioxane-water (150 ml) cooled at 0* C. A solution of acetyl chlorid (22.37 ml) in dioxan (20 ml) 
was added dropwise over a period of 30 min. The reaction solution was then stinted at room temperature for 
1 hour and subsequently was acidified to pH 3 with cold 50% aqueous HCI. The mixture was extracted 
three times with ethyl acetate. The extracts were washed with a saturated NaCI solution, dried over Na2S04 
and concentrated. The residue was crystallized from ethyl acetate to give N-acetyl-sarccsine, m.p. 135- 
10 137" C. Fab Mass spec, m/e 132 (M + H); Anal, for CJsHsNOa. Calcd : C. 46.79; H. 6.91; N. 10.68; Found : C, 
45.78; H, 7.03; N, 1 0.64. 



Preparation C 

75 



The following intermediates were prepared according to the literature: 



Compound 


Reference 


L-3-(1 -Naphthyl)-alanine 
D-3-(2-Naphthyl)-alanlne 
D-3-(3-Pyridyl)-aianine 


Y. Yabe et al., Chem. Pharm. Bull. 24 . 3149 (1976) 
J.J. Nestor et al.. J. Med. Chem. 25 , 795 (1982) 
P.N. Rao et al.. Int. J. Peptide Protein Res. 29 . 118 
(1987). 



Example 1 



(pyro)Glu-Hls-Trp-N-Me-Ser-Tyr-D-Leu-Leu-Arg-Pro-NHEt 



In the reaction vessel of a Biosearch 9500 Peptide Synthesizer was placed 1.5 g (1.05 mmol) of Boc« 
Pro-O-Resin (Menifield resin). Amino acids were added sequentially to this resin according to the following 
synthetic cycle:- 

1. Deblocking , to remove tiie t-Boc group from the alpha-amino function of the peptide, is carried out 
using a solution of 45% trffluorcacetic acid (TFA), 2.5% anisole, 2.0% dimethyl phosphite, and 50.5% 
mettiylene chloride. The resin is prewashed with tiie deblocking solution previously described for one 
minute and then the deblocking reaction is run for 20 minutes. 

2. Base wash . to remove and neutralize the TFA used for deprotection, is canied out using a solution of 
10% N.N -diisopropylethylamine In metiiyiene chloride. The resin is washed with base tiiree times for 
one minute each time after each deblocking step. 

3. Coupling reaction is canied out using a 3.5-fold molar excess of 0.4M DMF solution of a t-Boc 
protected amino acid derivative along with a 3.5-fokj molar excess of 0.4M methylene chloride solution of 
dilsopropylcarbodiimide as activator. The activated amino add is tiien coupled to the free alpha amino 
group of the peptide-resin. The reaction time is as described in the following protocol. 

4. Wash , each reaction step is followed by tiiree washes of one minute each: one of methylene chloride, 
one of (1:1) methyiene-chloride-DMF, and one of DMF. 



Protocol: 

55 

TTie amino acids are coupled to the resin in the folbwing order using the conditions indicated: 



23 



EP 0 413 209 A1 



Amino AGIO 


Wash 


Coupling 


Oeprotection 


Boc-Arg(Tos) 


basewash 


two-1 hr 


deblock 




basewash 


two-1 hr 


deblock 


Boc-O-Leu 


basewash 


two-1 hr 


deblock 


Boc-Tyr-( o -Br-Cbz) 


basewash 


two-1 hr 


deblock 


Boc-N-M6-Ser(OB2l) 


basewash 


two-1 hr 


deblock 


Boc-N-Fonnnyl-Trp with or without 0.1% DMAP 


basewash 


four-1 hr 


deblock 


Boc-N^m-CBZ-His 


basewash 


four-1 hr 


deblock 


Cbz-p-Glu 


basewash 


four-1 hr 


none 



Upon the completion of the synthesis the resin Is removed from the reaction vessel and dried In vacuo 
to give the protected polypeptide resin. The protected peptide is removed from the resin upon treafihefitli 
room temperature with anhydrous ethylamine with or without 10% DMF or methanol for 48 hours. The resin 
beads are filtered and washed with methanol. The filtrate is concentrated in vacuo and the residue Is 
triturated with water, to give, after filtration and drying, the protected peptide as a white powder. The 
protecting groups are finally removed upon treatment at 0* C for 1 hour with 5 to 10 ml anhydrous liquid HF 
in the presence of 1 ml of anisole and 0.5 ml of dimethyl phosphite. The HF Is evaporated and the residue 
is dissolved in methanol and concentrated in vacuo . The residue Is washed twice with ether and then 
dissolved in a solution of (1:1:0.1) water:acetonitriIe:acetic acid, filtered, and lyophllized to give 0.7 g of the 
crude product The crude peptide Is purified by high perfomnance liquid chromatography on a 25 cm x 2.5 
cm Dynamax 018 column (25-40 micron) using solvent mixtures In a gradient ranging from 89% H20yi1% 
CH3CNA).1% TFA to 48% H20/51% CH3CN/0,1% TFA over a period of 50 min. and afterwards changing to 
100% CH3CNyo.1% TFA over a period of 10 min. The flow rate Is 15 ml/min and UV detection Is at 260 nM. 
The product is eluted at 33.7 min as a single peak, collected and lyophllized to give pure (pyro)Glu-His-Trp- 
N-Me-Ser-Tyr-D-Leu-Leu-Arg-Pro-NHB as the trifiuoroacetate salt Fab (fast atom bombardment) Mass 
spec, m/e 1298 (M + H)*. Amino Add Anal.: 0.8 Pro; 0.8 Arg; 1.0 Leu; 1.0 Tyr; 1.6 Trp; 1.0 His; 1.0 Glu. 



Example 2 



(pyro)Giu-His-Trp-IM-Me-Ser-Tyr-D-Leu-Leu-Arg-Pro-NHa 



{pyro)Qlu-Hls-Trp-N-Me-Ser-Tyr-D-Leu-Leu-Arg-Pro-NHEt was prepared using solution synthesis ac- 
cording to the following scheme: 
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FMOC-L-Ser(O-Bzl) 



i 



FMOC-N-Me-L-Ser ( 0-Bz 1 ) 
(a) 



Tyr -D-Leu-OE t 



J 



FMOC-N-Me-Ser ( O-Bz 1 ) -Tyr-D-Leu-OEt 
(b) 



FMOC-Trp 



V 

N-Me-Ser (O-Bzl ) -Tyr-D-Leu-OEt 



(c) 



FMOC-Trp-N-Me-Ser ( 0-Bzl ) -Tyr-D-Leu-OEt 
(d) 



Trp-N-Me-Ser ( 0-Bz 1 ) -Tyr-D-Leu-OEt Cbz- ( pyro ) Glu-Hi s 

(e) 



.J 



V 

Cbz- ( pyro ) Glu-His-Trp-N-Me-Ser ( 0-Bzl ) -Tyr-D-Leu-OEt 

<f) 
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(pyro > Glu-His-Trp-N-Me-Ser-Tyr-D-L u^OEt 



(g) 



5 



{ pyro ) Glu-Hi s-Tr p-N-Me-Ser-Tyr-D-Leu-OH 



10 



Leu-Arg-Pro-NHEt 

1 (h) 




15 



( pyr 0 ) Glu-H i s-Tr p-N-Me^Ser-Tyr-D-Leu-Leu*Ar g-Pr o-NHEt 

(i) 



Details of the synthesis are as follows: 



20 



(a) FMOC-N-Me-Ser(0-Bzl) 

A suspension of FM0OSer(0-Bzl) (4.16 g), paraformaldahyde (2.0 g). and p-toluenesulfonic add {02 g) 
25 In toluene (400 ml) was heated under reflux with azeotropic water removal for 45 min. The solution was 
cooled, diluted with ethyl acetate (250 ml) and washed three times with 5% aqueous NaHCOa, dried 
(Na2S04). and concentrated In vacuo . The residue was purified by silica gel column chromatography 
eiuting with (82) hexanerethyl acetate to give FMOC-Ser(0-Bzl)-oxa2ondln-4-cne as a crystalline product, 
m.p. 108-109' C. Fab Mass spec, m/e 430(M+H)*. F=MOC-Ser-(OBzl)-oxazolidin-4^ne (3.14 g) was 
dissolved in chlorofom:! (40 ml) and trifluoroacetic add (40 ml) and triethylsllane (2.55 g) was added. The 
solution was stinred at room temperature for 22 hours, then concentrated in vacuo . The residue was 
purified by silica gel column chromatography elutfng with (95:5) methylene chioride:methanol to give 
FMOC-N-Me-Ser(0-Bzl)-OH as a cotoriess oil. Fab Mass spec., m/e 432 (M + H)*. 



(b) FMOC N-Me-Ser(0-Bzl)-TVr'D-Leu-OEt 

To a stirred solution of Tyr-D-Leu-OB hydrochloride (1.649 g) in DMF (10 ml) cooled to O'C was 
added N-ethylmorphoiine (0.59 ml) in DMF (1 ml), followed by a solution of FMOC-N-Me-Ser(0-Bzl)-OH 
^ (2.18 g) in DMF (5 ml), followed by a solution of HOBt (0.9315 g) In DMF (5 ml), and followed by a solution 
of DCC (0.947 g) in DMF (2 ml). Tlie reaction solution was stinted at O'C for 1 hour and then at room 
temperature for 4 hours. The solvent was removed In vacuo and the residue was purified by silica gel 
column chromatography eluting with (95:5) methylene chloride:methanoL The product was obtained as a 
semisolid. Rf 0.35. Fab Mass spec, m/e 736 (M* + H). 



(c) ISHVIe-Ser(0-Bzl)-Tyr-D'i,eu-OEt) 

A solution of FM0ON-Me-Ser(0-Bzl)-Tyr-D-Leu-0a (1.95 g) and N.IM-dllsopropylamine (10 ml) In dry 
and degassed DMF (10 mO was stinred at room temperature for 2 hours. The solvent and excess reagents 
were removed in vacuo and the residue was purffled by silica gel column chromatography eluting with 
(95:5) methylene chloride:methanol. The product was obtained as a low melting solid. Rf 0.24. Fab Mass 
spec., m/e 514 (M + H)*. Anal for C28H39N3OG, Calcd : C, 65.47; H, 7.65; N. 8.18; Found : C, 65.10; H, 7.77; 
N.7.98. 



45 
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(d) FM0OTrp-N-Me-Ser(0-Bzl)-Tyr-D-LeU'0Et 



26 



EP 0 413 209 A1 



To a stirred solution of N-Me-Ser(0-Bzl)-Tyr-D-Leu-OEt (1.316 g). FMOC-L-Trp (1.09 g) and 
ben20triazol-1-yloxytiis-(dimethylamino) phosphonium hexafluorophosphate (BOP) (1.13 g) In acetonitrile (50 
ml) was added triethylamine (0.347 ml). The solution was stinted at room temperature for 5 hours. The 
solvent was removed in vacuo . The residue was dissolved in ethyl acetate, washed with 5% aqueous 
5 NaHCOa. then with IN HCI. and finally with saturated aqueous NaCI solution, dried (NazSO*) and 
concentrated in vacuo . The residue was purified by siiica gel column chromatography eluting with (95:5) 
methylene chloride:methanol. The product was otrtained as a semisolid residue. 1^ 0.25. Fab Mass spec, 
m/e922 (M* + H). 

10 

(e) Tn>N-Me-Ser(0-B2l)-Tyr-D-Leu-0a 

A solution of FMOC-Trp-N-Me-Ser(0-Bzl)-Tyr-D-Leu-Et (0.280 g) In acetonitrile (5 ml) and diethylamine 
(5 ml) was stirred at room temperature for 1 hour. The solvent and excess reagents were removed in vacuo 
75 to give the product as a foamy residue. Fab Mass spec, m/e 700 (M + 1)*. The product was use? In the 
next step without further purification. 



(f) Cbz-(pyro)GIU'Hls-Trp-N-Me-Ser(0-Bzl)-Tyr-l>Leu-OEt 

20 

To a solution of Trp-N-Me-Ser(OB2i)-Tyr-D-Leu-0Et (0.2665 g) in DMF (5 ml) cooled to 0*C were 
added sequentially Cb2-(pyro)Glu-Hls (0.167 g) in DMF (10 ml). HOBt (0.077 g) in DMF (2 ml), and DCC 
(0.078 g) In DMF (2 ml). The solution was stinred at 0*C for 2 hours and then at room temperature 
overnight. The solvent was removed in vacuo and the residue was purified on a silica gel column eluting 
26 with (9:1) methylene chloridermethanoFThe product was obtained as a solid. Rf 0.317, Fab Mass spec, m/e 
1082 (M + H)*. 



(9) (pyro)Glu-HIS"Trp-N-Me-Ser-Tyr-D-Lau-OEt 

A solution of Cbz-(pyro)Glu-Hls-Trp-N-Me-Ser(0-Bzl)-Tyr-D-Uu-OEt (0.787 g) in (9:1) DMF water (15 
ml) was hydrogenated ovemight under 4 atm. pressure and In the presence of 10% Pd(0H)2/C (0.79 g). 
The catalyst was filtered and the filtrate was concentrated in vacuo . The residue was trrturated with water to 
give the desired product as an amorphous solid. Fab Mass spec, m/e 857 (M + H) + . 



(h) (pyro)Glu-His-Trp-N'Me-Ser-Tyr-D-Leu-OH 

To a solution of (pyro)GIu-His-Trp-N-Me-Ser-Tyr-D-Leu-OEt (0.519 g) In (1:1) dioxansHwater (18 ml) 
40 cooled to 0* C was added 2N aqueous NaOM (0.6 ml). The resulting solution was stin-ed at 0* C for 4 hours, 
then acidified with 0.1 M aqueous HCI to pH 5.0 and lyophlilzed. Fab Mass spec, of the crude product 
showed m/e 830 for (M*H). The crude product was taken to the next step without any additional purification. 



46 CO (pyro)Glu-His-Trp-N-Me-Ser-Tyr-D-Leu-Leu-Arg-Pro-NHa 

To a solution of Leu-Arg-Pro-NHEt dihydrochloride (0.159 g) in DMF (2 ml) cooled to 0*0 was added 
N-ethylmorpholine (0.042 ml) in DMF (0.2 ml), followed by sequential additions of (pyro)Qlu-Hls-Trp-N-Me- 
Ser-Tyr-D-Leu-OH (0.3 g) in DMF (5 ml). HOBt (0,066 g) in DMF (2 ml), and DCO (0.0677 g) in DMF (2 ml). 

50 The resulting solution was stinred at 0* C for 2 hours and then at room temperature ovemight. The soh^ent 
was removed in vacuo . The residue was dissolved in (1.-9) acetic acid water and the insoluble material was 
filtered. The filtrate was lyophilized. The powder obtained was purified by high perfonmance liquid 
chromatography (HPLC) using a 25 cm x 2.5 cm Dynamax 0-18 column (25-40 micron) and solvent mixture 
gradients ranging from 90% H20/11% OH3CN/0.1% TFA to 49% H^0/5^% OH30N/0.1% TFA over a period 

56 Of 50 mins. The flow rate was 15 ml/min and UV detection was at 260 nM. The product was eluted at 30.4 
min. was collected and lyophilized to give pure (pyro)Glu-Hi5-Trp-N-Me-Ser-Tyr-D-Leu-Arg-Pro-NHEt as the 
trifluoroacetate salt. Fab Mass spec, m/e 1223 (M + H)*. Amino Acid Anal.: 0.8 Pro; 0.8 Arg; 1.8 Leu; 1.0 
Tyr; 1.0 His; 1.0 Glu. 
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Example 3 



(pyro)Glu-His-Trp-N-Me-Ser-Tyr-D-(2)-Nal-Leu-Ar9-Pro-Gly-NH2 



Using the same instrument and a program similar to that described in Example 1. (pyro)Glu-His-Trp-N- 
Me-Ser-Tyr-D-(2)-Nal-Leu-Arg-Pro-Gly-NH2 was prepared starting with 1.5 g (1.12 mmol) of Boc-Gly-0- 
10 Resin and coupling the amino acids in the order described in the following protocol: 





Amino Acid 


Wash 


Coupling 


Oeprotection 




Boc-Pro 


basewash 


two-1 hr 


deblock 


IS 


Boc-Arg(Tos) 


basewash 


two-1 hr 


deblock 




Boc-Leu 


basewash 


two-1 hr 


deblock 




Boc-D-(2)Nai 


basewash 


two-1 hr 


deblock 




Boc-Tyr-(2-Br-Cbz) 


basewash 


two-1 hr 


deblock 




Boc-N-Me-Ser{OBzl) 


basewash 


two-1 hr 


deblock 


20 


Boc-N-formyl-Trp containing 0.1% DMAP 


basewash 


four-1 hr 


deblock 




Boc-N-im-Cbz-HIs 


basewash 


four-1 hr 


deblock 




Cbz-(pyro)Glu 


basewash 


four-1 hr 


none 



The peptide was cleaved from the resin upon treatment with anhydrous liquid ammonia (30 ml) and 
methanol (5 ml) containing 10% of N.N-dlmethylethanolamlne at room temperature for 48 hrs. The reaction 
was worked up as described in Example 1. The protecting groups were removed from the peptide with 
HF/anisole/dimethylphosphite at 0*C for 1 hour. The obtained crude peptide was purified by high 
perfonmance liquid chromatography using the same column and solvent gradient described in Example 1. 
The product was eluted at 34.9 minutes as a single peak, was collected and lyophilized to give pure (pyro)- 
Glu-His-Trp-iNI-l\ie-Ser-Tyr-D-(2)Nal-l^u-Arg-Pro-Gly.NHa as the trifluoroacetate salt Fab l^ass spec, m/e 
1336 (M + H) . Amino Acid Anal.: 1.0 Gly; 0.8 Pro; 0.9 Arg; 1.0 Leu; 1.0 Tyr; 0.9 Trp; 1.0 His; 1.0 Qlu. 



Example 4 



Using the method described In Example 1 and substituting the appropriate amino acids, the following 
^ compounds with a C-terminai Pro-NHCHaCHa can be synthesized: 

(pyro)glutamyl-phenylalanyl-tryptyl-N-methylseryl-tyrosyl-D-tryptyl-!eucyl-w^^ 

(pyro)glutamyl-histidyl-3-{1-naj^yl)aIanyl-NH!nethylseryl-^^^ 

(pyro)glutamyl-histidyl-trypfyhN-methylseryl-arginyl-D-tryptyWeucyi-arginyh^^^ 

N-acetylphenylalanyl-D-3-4-chk)n)phenyIaianyi-tryptyl-N-methylseryl-tyro 
^ prolylethylamide; 

N-acetyl-[>3-(2-naphthyl)aianyl-D-3-4-fIuorophenylaianyl-tryptyl-N methylseryhtyrosyl-D-lysyl-l-eucyl- 
arginyl-prolylethylamlde; 

(pyro)glutamyi-histidyl-tryptyl-N nietiiylseryl-tyrosyl-D-lysyl(N-epsilon-isopropyl)-leucyl-arginyl-pro- 
lylethylamide; 

^ (pyro)glutamyl-histidyhtryptyi-Nmethylseryl-tyrosyl-D-seryl(0-t-butyl)-!eucyl-a^^ 

(pyro)glutamyl-histidyl-tryptyl-N-methylseryl-tyrosyl-l>^ysyl{^^epsiIon-niconti 
prolylethylamide; 

{pyro)glutamyl-alpha-methyl-phenylalanyl-tryptyl-I^ethylseryl-tyrosyl-D-cyclohexyIa^^ 
prolylethylamide; 

^ (pyro)glutamyl-histldyl-tryptyl-N-methylseryl-tyro5yl-D-lysyl(N-epsiIon-pyrazlnyl< lanyl- 
arginyl-prolylethylamlde; 

^^acetyl-sa^cosyl-D-3-4-fluorophenylaianyl-tryptyl-N-methylseryl-tyrosyl-^>try^ 
isopropyi)-prDlylethylamide; 

N-acetyf-D-phenylalanyl-D-3-4-chlorophenylalanyl-D-3-(1-naphthyl)alanyl-N^ 
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I ucyl-lysyl(N-epsilon-isopropyl>-prolylethylamide; 

N-acetylsara)syl-histidyl-3-<lHiaphthyi>-alanyl-N-methyls0ryl-tyro8yl^ 

propylettiylamlde; 

N'acetylsarcosyhD-phenylalanyl-D-tyrosyl-(0'methyl)-N-methylseryl-tyrosy ucyl-arginyl- 
propylethylamide; 

N-acetylsafa)syhphenylaJanyh3-(1-naphthyl)-alanyl-N-mettiylseryhtyro 
propylethylamide; 

(pyro)glutamyl-phenylalanyl-tryptyl-N-methyl-seryl-tyrosyl-D-tryptyh 
prolylethylamide; 

(pyro)glutamyl4iistidyl-3K1-naphthyl)alanyhr^methylseryl-tyrosy-D-3-(2-nap 
epsilonHSopropyl)-prolylethylamide. 



Example 5 



Using the method described in Example 2 and substituting the appropriate amino acids, the following 
compounds can be prepared: 

(pyro)glutamyl4iistidyhtryptyl-N-methylseryl-tyrosyl-D-seryl(0-t4)utyl)-leucyl-arginyl-^ 

N-acetyl-sarcosyl histidyl-3-{1-naphthyl)alanyl-N-methylseryI-tyrosyl-D-tyrosyl-leucyl-lysyl{N-epsllon- 

lsopropyl)-prolylethylamide; 

{pyro)glutamyl-D-phenylaianyl-tryptyl-N-methyseryl-tyrosyhD<yclohexylalanyl-leucyl^ 
prolylethylamide. 

N-acetylsarcosyhhisti'dyl-tryptyl-N-methyl-seryl-tyrosyl-0-t4Dutyl-I>serylK:ycl^ 
isopropylhprolylethylamfde; 

N-acetyl-sarcosyl-D-alpha-methyl-phenylalanyh3-(1-naphthyOalanyf-N-methylseryl-^ 
leucyl-argtnyi-prolylethylamide; 

N-acetyl-D-3-{2-naphthyi)aianyl-D-3-4-chlorophenylalanyl-D-tryptyl-N-meth 
arginyl-prolylethylamide; 

N-acetylsanx)syl-histidyl-tryptyl-^^methyl-seryl-lysyt{^l-epsiloni5yrazinyl-2■^ 
nicotinyl)-leucyl-arglnyl-prolylethylamide; 

(pyro)glutamyl-hlstldyl-3KlHiaphthyi)alanyhN-methylseryktyrosyhD-proly 

N-acetylsarcosyhhistidyl-tryptyl-N-methyl-8eryl-lysyl(l^^^psiion-pyra2inyh2<^ 

cyclohexylalanyl-omithinyl(N-delta-lsopropyl)-prolyl-ethylamide. 



Example 6 



(pyro)Qlu-His-Tn>N-Me-Ser-Tyr'l>Tn>N-Me-Leu-Arg-Pro-NHEt 



Using the method described in Example 1, but substituting Boc-Leu with Boc-N-methyl-leucine and 
adding 0.1% DMAP to the Boc-N-formyl-D-Trp solution in DMF, (pyro)Glu-His-Trp-N-Me- Ser-Tyr-D-Trp-N- 
Me-Leu-Arg-Pro-NHEt can be prepared. 



Example 7 



N-Ac-Sar-Hi8-Trp-(3>-N-Et-(2)-N-M»Dap-Tyr-D-Trp-Leu-Arg-Pro-NHB 



Using the method described in Example 1. but substituting the Cb2-(pyro)Qlu with N-Ac-Sar and tiie 
Boc-N-Me-Ser(OBzl) with Boc-N*Me-OeAla, the protected peptide attached to the resin was prepared. Upon 
treatment of tills resin first witii ethylamine and ti^ wftii HF, as described In Example 1. the cmde product 
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10 



40 



45 



50 



55 



was obtained. This peptide was purified by liigh performance liquid chromatography using the same 
conditions described in Example 1. N-Ac-Sar-His-Trp-(3)-N--a-(2)-N-Me-Dap-Tyr-[>Trp-LeU'Arg-Pro-NHEt 
as the trrfiuoroacetate salt luted at 31.05 minutes as a single peaic. was collected and lyophilized. Fab 
(Vlass spec, m/e 1325 (M* + H). Amino Acid Anal.: 1.0 Pro; 1.0 Arg; 1.0 Lou; 1.7 Trp; 1.0 Tyr; 0.9 His; 1.0 
GIu. 



Example 8 



Using the method described in Example 7 and substituting the appropriate amino acids, the following 
peptides can be prepared: 

(pyro)giutamyl-hi5tidyl-tryptyl-3-N-^thyl"2-N-methyi-2.3-diaminopropionyl-tyrosyi-[>^^ 
prolylethylamide; 

IS ^^ac0tylsa^cosyl-D-phenyialanyl-D-tryptyl-3-N-ethyl-2-l^methy^2.3-diamlnoprop 
leucyl-arginyi-prolylethylamlde; 

N-ac©tyi-D-3-4<hiorophenyIaianyi-D-ph0nylalany!-l>3^1-napmhyl)aIanyl-3-N-ethyi^^^ 
propionyl-tyrosyl-D-lysyi(N-epslion-nicontinyl)-leucyl-arginyl-prolylethylamide. 
ri-acetyl-3.4-dehydroi>rolyl-D^4-chlorophenyiaianyl-D.tryptyl-3-N-ethyl-^^ 
20 tyrosyl-D-lysyi(N-epsibn-plcolyi)-vaIyl-lysyl(|v|-epsilon-isopropyl)-prolylethylamide. 



Example 9 

25 

(pvro)Glu-His-Trp-N-Me-Ser-Tyr-D-Leu-[-eu-Arg-Pro-AzaGly-NH2 



30 This peptide Is prepared by classical solution synthesis according to the following scheme: 

Cbz-Leu-Arg(N02)-Pro-AzaGly-NH2 
(2) I 

35 {pyro)61u-His-Trp-N-Me-Ser-Tyr-D-Leu-OH \ 

(1) - - - V 



Leu-Arg-Pro-AzaQly-NHj 
— ^ (3) 



( pyr o ) Glu-His-Trp-N-Me-Ser-Tyr-D-Leu-Leu-Arg-Pr o-AzaGly-HNj 

The synthesis of fragment (1) is described in Example 2 and the synthesis of fragment (2) is described 
in A.S. Dutta. J. Med. Chem 21 .1018 (1978). Fragment (2) is converted into (3) by hydrogenolysis and (3) 
is coupled with (1) using DCl^OBt The product is purified by high performance chromatography using 
conditions similar to those described in Example 1. 

Example 10 



Using tiie method of Example 3. but substituting Boc-D-(2)Nal witii Boc-D-3-(2-benzimidazoiyl>-a!anate 
or witti Boc-D-3-(2-benzoxazoiyl)-alanate. can provide N-acetylsarcosyl-phenylalanyl-tryptyl-N-methylseryl- 
tyrosyl-3-(2-benzimidazoiyi)-D-alanyl-leucyl-arginyl-prolyi tfiylamide and N-acetyi-pheny lalanyl-D-3-4- 
chlorophenyialanyl-D- tryptyl-N-methyl-seryl-tyrosyl-3-(2-benzoxazolyl)-D-alanyl-cyclohexylalanyl-arginyl- 
prolylettiyiamide. respectively. 



Example 11 
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N-Ac-Sar'D-Phe-[>Trp-N-Me-Ser-Tyr-D-(3)-Paj-LeU'Arg'Pro-NHEt 

5 " " 

Using the method of Example 1, Ixit substituting Boc-D-Leu with Boc-3-(3-pyridyl)-D-Ala and running 
the coupling for this acid four times, each time for 5 hours. N-Acetylsarcosyl-D-phenylalanyi-D-tryptyl-N- 
methyl-seryl-tyrosyl-D-3-pyridylalanyl-ieucyl-arginyl-proiy!ethylamide can be obtained. 

10 

Example 12 



15 

(2)-N-(EthylaminocarbonylK5)-N-ethylamido-Glu-His-Trp-N-Me-Ser-Tyr-[>Tn>L^^ 



Using the same method and same amino adds described in Example 1, Cbz-(pyro)Glu-His(Cbz)-Trp-(N- 
20 fomriyl>-N-Me-Ser(OBzi)-Tyr(0-2-Br<:bz>-D-Trp(N-formyl)-Leu-Arg(Tos)-Pro-0-R^^ was obtained. This 
peptidoresin was treated with methanol (4 ml) containing 10% dimethylethanolamine and with ethyl amine 
(30 ml). TTie mbcture was stin^d at room temperature for 3 days. The resin was filtered and the filtrate was 
concentrated in vacuo . The residue was triturated with water. The solid was dried over P20* for 24 hours to 
give the protected peptide as a dry white powder. The protecting groups were removed upon treatment at 
25 0*C for 1 hour with anhydrous liquid HF, in the presence of 1 ml of anisole and 0.5 ml of dimethyl- 
phosphite. The excess reagents were removed in vacuo and the residue was dissolved in methanol and 
then concentrated in vacuo . 

The residue wS washed twice with ether and then dissolved in a solution of (1:1:0.1) water acetonitrile: 
acetic acid, filtered, and lyophilized to give the crude product This was purified by high perfonmance liquid 
30 chromatography on a 25 cm x 2,5 cm Dynamax C-18 column (25-40 micron) using ttie same gradient 
described In Example 1. The product was elutod at 36,5 min, as a single peak, was collected and 
lyophilized to give pure (2)-^Hethyiaminecarbonyl)-(5)-N-ettlylamid^>GIu-His-Trp-N-ly4e-Ser-Tyr-D-Trp^ 
Arg-Pro-NHEt as ttie trifluoroacetate salt FAB Mass spec, m/e 1412 (M + H)*. Amino Acid Anal.: 1.0 Pro; 
1.2 Arg, 1.0 Leu. 0.9 Tyr. 0.9 Trp, 0.8 His, 0.6 Qlu. 

35 

Example 13 

40 

(pyro)^iu-HiS'Trp-N-Me-Ser-Tyr-6,7-[2-(S-3-amin o-2-oxo-pynrolidin-1-yl)-S-2M^^ 

NHEt 



45 (py^o)•QIu-His-Trp-N-Me-Ser-Tyr-6.7^2-(S-3-amino-2-oxo-pynrolidin-1-y^)-S-2-lsopropylm 
Pro-NHEt is prepared according to ttie following steps: 

(a) H-Arg(To3)-Pro-NHEt 

60 The protected dipeptide Arg(Tos)-Pro-NHEt can be prepared by solid phase using Boc-Pro-O-Resin 
(Menrifleld resin), deblocking, and coupling witii Boc-Arg(Tos) using tfie same instrument and ttie same 
protocol described in Example 1, and afterwards deblocking ttie peptide-resin witti the deblocking solution 
which was previously described. The obtained Arg(Tos)Pro-0-Re8in is ttien treated witii etiiyiamine at room 
temperature for 48 hours. Wortt up, trituration of ttie product witti water, aiKl drying over P2OS gives H-Arg- 

55 (Tos)-Pro-NHEt 



(b) Boc-[2'(S-3-Amino-2-Oxo-Pynrolidin-1-yl)-S-2-lsopropylmettiylacetic] Add 
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Boc-[2-(S-3-amino-2-^xo-pyrroIidin-1-yl)-S-2-isopropyimethylacetic acid can be .synthesized using the 
procedure described by D.R Veber and R.M. Freidlnger in U.S. Patent No. 4,483,934. 



(c) Boc^2-<S-3-Amino-2-Oxo-Pyn'olidin-1'yl)-S-2-lsopropylmethylacetylhArginyl-Prolylethylafnid 

10 mmol of Boc-[2-(S-3-annino-2-oxo-pyn'olidln-1-yl)-S-2-isopropylmethy (acetic] acid is dissolved in 70 ml of 
degassed DMF and cooled to 0* C under nitrogen. 19 mmol of H-Arg(Tos)-Pro-NHEt. which was previously 
described, is dissolved In 30 ml of degassed DIVIF. and cooled. To the acid solution 11 mmol of 
diphenylphosphorylazide and 11 mmol of triethylamine are added, followed by the pre-cooled peptide 
solution. The reaction mixture is stin'od at 0*C for 3 hours, then at room temperature ovemight. The 
product is worlced up and purified using silica gei column chromatography and eluted with 70:30:3 
chloroform/methanol/aqueous ammonia 

(d) [2-(S-3-Amino-2-Oxo-Pyniolldin-1-yl)-S-2-lsopropylmethyiacetylhArginyl(Tos)-Pro^ 

Boc-[2-(S-3-amino-2-oxo-pyrrolldln-1-yl)-S-2HsopropylmethyIacetyl]-arginyl(Tosh 
prolylethylamide.obtained from the previous reaction, is dissolved at 0*C in trifluoroacetic acid (60 ml) 
containing 1.5% anisole and 1% dlmethyiphosphite. The solution Is then stinted at room temperature for 30 
minutes, and then concentrated in vacuo . The residue is washed twice with ether and dried over P2O5 to 
give [2-<S-3-amino-2<ixo-pyn'olidin-1-yl)-S-2-lsopropylmemylacetylharginyl-(Tos)-prolylethyl^ 



(e) Cbz-(pyro)Glu-Hls(Cb2)Trp-INj-Me-$er(OBzl)-Tyr-(02-Br-Cbz)-NHNH2 

Cbz-(pyro)Glu-Hls(Cbz)-Trp-N-Me-Ser(OBzi)-Tyr-(0-2-Br-Cb2)-0-Rw^^ is synthesized using the solid 
phase method described In Example 1. but starting with Boc-Tyr{0-2-Br-Cbz)-0-Re5in (Merrifield resin), 
deblocking and coupling in a sequential order with the protected amino adds: Boc-N-iVIe-Ser(OBzl). Boc- 
Trp(N-fomDyl), Boc-His(Cbz), and Cbz-(pyro)Glu. The obtained Cb2-(pyro)Glu-His(Cbz)-Trp(N-formyl)-N-Me- 
Ser-(0Bzl)-Tyr(0-2'Br-Cbz)-0-Resin is treated with anhydrous hydrazine in 10% methanol solution at room 
temperature for 48 hours. The resin is filtered and the flltrale is concentrated in vacuo . The residue is 
triturated wHh ether and dried over P2O5 to gh/e Cbz-{pyro)GIu-His(Cbz)-Trp-N-Me^Sir(5Bzl)-Tyr(2-Br-Cbz)- 
NHNH2 



(0 Cbz-(pvro)Glu-His(Cbz)-Trp N-Me-Ser(oBzl)-Tyr(2Br-Cbz)^,7-[2-(S-3-amlno-'2-oxo-pyrrolidin-1-yl)-S'2- 
isooropylmethylacetyl]-Arg(Tos)-Pro-NHB 

2.6 mmole of the hydrazide Cbz-(pyro)Glu-Hls(Cbz)-Trp-N-Me-Ser(OBzl)-Tyr(0-2-Br-Cbz)-NHNH2 is 
dissoWed in 26 mi of degassed DMF and cooled to -10* C under nitrogen. To the solution is added 2.4 ml 
of 5.8 M hydrochloric add/THF. The reaction mixture is cooled to -25* C and to it is added a (1 :19) solution 
of isoamylnitrite/DMF until a positive starch/iO test reaction is obtained. About 16 mi of solution is required. 
When TLC shows that no hydrazide remained, the reaction mixture in cooled to -40* C and to it is added a 
cold DMF solution (4 ml) of [2-(S-3-amlno-2-oxo-pyrrolidin-1-yl)-S-2-isopropylmethylacetyiharglnyl(Tos)- 
prolylethylamlde. previously obtained. The pH is raised to 8 with triethylamine. The reaction is stirred at 
-20' C for 24 hrs.. after which the pH is readjusted to pH 8. Additional peptide Is added and the reaction is 
stinred for additional 24 hrs. at tfte same temperature. The reaction mixture is concentrated in vacuo . The 
residue Is triturated witii water. The solid is filtered and dried over P2OS to give Cbz-(pyro)Glu4lis(5bz)-Trp- 
N-Me-Ser(OBzl)-Tyr(0-2-Br<;bz)-e,7-[2-{S-3-amino-2K)xo-pynrolidin-1-yi)-S-2W^^ 
(Tos)-Pro-NHEt 



(9) (pyro)Glu-Hl8-Trp-N-Me-Ser-Tyr-6,7-[2-(S-3-amln o-2'Oxo-pvn-olidIn-1 -yi)-S-2-isopropylmethy i-acety IhArg- 
Pro-NHEt ~ 

Cbz-(pyro)Glu His(Cbz)-Trp-^f-Me-Ser(GB2l)-Tyr(0-2-Br-Cbz)-6,7-[2KS-3-amino-2K)xoi5yrrolidin 
2-isopropyimetiiylacetyl>Arg(Tos)-Pro-NHEt. obtained from ttie previous experiment is treated at 0*C for 1 
hour with anhydrous hydrogen fluoride (10 ml) in the presence of anisole (1.5 ml) and dimetfiylphosphite (1 
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ml). The excess reagents are removed in vacuo . The residue is washed three times with ether, then 
dissolved in (1:1)-wat r-acetonrtriie solution (3.0 ml) and lyophilized. Th crude product is purified by HPLC 
to give (pyro)Qlu-His-Tn>N-Me-Ser-Tyr-6,7-[2-(S-3-amino-2-oxo-pyrrolidin-1 -y l)-S-2-isopropy Imethyl-acety IV 
Arg-Pro-NHEt. 

6 

Example 14 



10 

N-AcSar-His-Trp-N-Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-NHEt 



N-Acsar-Hls-Trp-N-Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-NHEt was synthesized using the instrument and the 
75 method described in Example 1, but substituting (pyro)Glu with N-Acsar and Boc-E>Leu with Boc-D-Trp-(N- 
Formyl). The crude product was purified using high performance liquid chromatography on a 25 cm x 2.5 
cm Dynamax C-18 column (25-40 micron) using solvent mixtures in a gradient ranging from 89% H20/11% 
CH3CN/0,1% TFA to 49% H20/51% CH3CN/0.1% TFA over a period of 50 min. The flow rate Is 15 ml/min. 
and UV detection is at 260 nM. The product was eluted at 17.59 minutes as a single peak, collected, and 
20 lyophilized to give pure (pyro)Glu-His-Trp-l^l-Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-NHEt as the trifluoroacetate 
salt Fab Mass spec, nn/e 1298 (M + H)*. Amino Acid Anal.: 1.0 Pro, 1.1 Arg, 1,1 Leu, 1.6 Trp, 1.0 Tyr, 0.9 
His. 



25 Example 15 



(pyro)Glu-His-Trp-N-Me-Ser-Tyr-D-Tn>Leu-Arg-Pro-NHEt 

30 

(pyro)Qlu-His-Trp-N-Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-NHEt was synthesized using the instrument and the 
method described In Example 1, but substituting Boc-D-Leu with Boc-D-Trp (N-Formyl). The crude product 
was purified using high performance liquid chromatography according to the conditions described above. 
35 The product was eluted at 33.7 minutes as a single peak, collected, and lyophilized to give pure (pyro)Glu- 
HIs-Trp^N-Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-NHEt as the trifluoroacetate salt Fab Mass spec, m/e 1298 
(M + H)*. Amino Acid Anal.: 1.1 Pro. 1.0 Arg, 1.0 Leu, 1.8 Trp, 1.0 Tyr, 1.0 His. 0.8 Qlu. 



40 Example 16 



N-Acsar-Hls-Trp-N-Me-Ser-Tyr-l>2-Nai-Leu-Arg-Pro-Gly-NH2 

46 

N-Acsar-Hls-Trp-N-Me-Ser-Tyr-D-2-NaI-Leu-Arg-Pro-Gly-NH2 was synthesized using the instrument and 
the method described in Example 3, but substituting Cbz (pyro)Qlu with N-Acsar. The crude product was 
purified using high performance liquid chromatography according to the conditions described above. The 
product was eluted at 24.5 minutes as a single peak, collected, and lyophilized to give pure N-Acsar-Hls- 
50 Trp-N-Me-Ser-Tyr-D-2-Nai-Leu-Arg-Pro-Gly-NH2 as the trifluoroacetate salt Fab Mass spec, m/e 1338 
(M + H)*. Amino Acid Anal.: 1.0 Gly; 1.1 Pro, 0.9 Arg. 1.0 Leu. 1.0 Tyr. 0.8 Trp. 0.8 His. 



Example 17 

55 



N-Ac-D-4-CI-Phe-[>4-CI-Phe-D-Trp-N-Me-Ser-Tyr-E>-Trp-Leu-Arg-Pro-D-Ala-NH2 
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D-4-CI-Phe-0-4-CI-Ph©-D-Trp-N-Me-Ser-Tyr-D-Trp-Uu-Arg-P^^ can be synthesized using 

the instrument and the method described in Example 3. but substituting Cbz-(pyro)Glu and Boc-His-N-im- 
Cbz with Boc-CM-CI-Phe. substituting Boc-Trp(N-indole-f6nmyl) and Boc-D-2-Nai with Boc-D-Trp (N-indole- 
fonmyl), and substituting Boc-Qly-O-Resin with Boc-D-Ala-OResin, removing the BOC group from the 
peptide resin with TFA and acylating the N-termlnus using acetylimidazole. The protected peptide is 
cleaved from the resin with anhydrous ammonia Subsequently the protecting groups are cleaved upon 
treatment with liquid HF at 0*C for 1 hour in the presence of anisole and dimethylphosphite. The crude 
product Is purified using high perfbnnance liquid chromatography to give N-Ac-IM-CI-Phe-CM-CI-Phe-D- 
Trp-N-Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-D-AlaNH2 . 



Example 18 



Using the method described In Example 17 and substituting with the appropriate amino acids, the 
following compounds can be synthesized: 

N-AcetyI-3,4-dehydro-prolyl-D-3-4-CI-phenyialanyl-D-tryptyl-NHnriethyhs^^ 
prolyl-D-alanylamide; 

N-Acetyl-(detta)'■*i)roiyl-D-a-4-F-phenylaIanyl-D-2^laphthylalany^^^ 
leucyl-arginyl-prolyhD-alanylamide; 

!^Acetyi-D-3-4-CH)henyiaianyl-D-2-naphthyl-aianyhD-tryptyl-l^methyl-seryN^^ 
prolyl-D-alanylamide; 

rf-Acetyl-l>3-4-CH)henylalanyl-[>phenylaIanyI-D-1-naphthylalan 
N-methyHeucyl-arglnyl-prolyl-D-alanylamide. 

I^Acetyiprolyl-D-3-4-CI-phenylalanyl-D-tryptyl-N-methyl-seryl tyro8yl-D-2-naphthylalanyl-cyclohexylalanyi- 
lysyl(N-«psilon-isopropyl)-prolyl-D-alanylamide. 



Example 19 



(pyro)Qlu-N-Me-Phe-Trp-Ser-Tyr-l>Trp-Leu-Arg-ProNHB 



Using the same procedure and protocol described in Example 1 but substituting BOON-Me Phe for 
BOC-His(N-im-CBZ), BOC-D-Trp(N-indole-fonnnyl) for BOC-D-Leu, BOC-Ser(OBzl) for BOC-I^Me-Ser(OBzl) 
and adding 0.1% DMAP to the solution of Cbz-p-Qlu instead of that of BOOTrp(N-lndole-formyl), and 
following the same wortcup as previously described, (pyro)Qlu-N-Me-Phe-Trp-Ser-Tyr-D-Trp-Leu-Afg-ProN- 
HEt was obtained as crude product. The compound was purified by HPLC as previously described. The 
product was eluted at 27 J3 minutes as a single peak. Fab I^^ass spec, no/e 1308 (M+H)*. Amino Acid Anal.: 
1.0 Pro, 1.1 Arg. 1.0 Leu, 1.8 Trp. 0.9 Tyr. 0.7 Ser, 0.9 Glu. 



Example 20 



(pyro)G!u-Hls-Trp-Ser-N-l\to-Tyr-l>Trp-Leu-Arg-ProNHEt 



Using the same procedure and protocol described in Example 1 but substituting BOC-D-Trp(N-indole- 
fonmyl) for BOOD-Leu. BOC-Ser(OBzl) for B6C-N-Me-Ser(0Bzl), 80C-N-Me-Tyr(0-2,6-di-CI-Bzl) for BOO 
Tyr(0-Br-CBz), and adding 0.1% DMAP to the solution of BOC-Ser-(OBzl) Instead of that of BOC-Trp(N- 
indole-fomiyl), and following the same workup as previously described, (pyro)Qlu-His-Trp-Ser-N-Me-Tyr-D- 
Trp-Leu-Arg-ProNHEt was obtained as a cmde product. The compound was purifial by HPLC as previously 
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described. The product was eluted at 25.15 minutes as a singi pealc. Fab Mass spec, m/e 1298 (M + H)*. 
Amino Add Anal.: 1.1 Pro. 1.2 Arg. 1.1 Leu, 1.3 Trp, 0.7 Ser. 0.9 His. 0.9 Glu. 



5 Example 21 



(pyro)Glu-tHis-Trp-Ser'N-Me-Tyr-D-Leu-Leu-Arg*ProNHEt 

10 

Using the same procedure and protocol described in Example 20 but substituting BOC-O-Leu for BOC- 
E)-Trp(N-indole-fbrmyl), and following the same worioip as previously described, (pyro)Glu-His-Trp-Ser-N- 
Me-Tyr-D-Leu-Leu-Arg-ProNHEt was obtained as a crude product The compound was purified by HPLC as 
75 previously described. The product was eluted at 16.8 minutes as a single peak. Fab Mass spec. rr\/e 1223 
(M + H)*. Amino Acid Ana!.: 1.0 Pro, 0.9 Arg, 1.5 l^u. 0.6 Ser, 0.9 Trp. 0.8 His, 0.8 Qlu, 



Example 22 

20 



(pyro)Glu-His-Trp-Ser-Tyr-N-Me-l>'Leu-Leu Arg-ProNHEt 



Using the same procedure and protocol described in Example 1 but substituting BOC-Ser(OBzl) for 
BOON-Me-Ser(OBzl). BOC-N-Me-D-Leu for BOC-D-Leu and adding 0.1% DMAP to the solution of BOC- 
Tyr(O-Br-Cbz) instead of that of BOO Trp(N indole fonmyl), and following the same workup as previously 
described. (pyro)Glu-Hls-Trp-Ser-Tyr-N-Me-l>Leu-|jeu-Arg-ProNHEt was obtained as a crude product The 
30 compound was purified by HPLC as previously described. The product was eluted at 34.3 minutes, as a 
single peak. Fab Mass spec, m/e 1223 (M-f-H)*. Amino Acid Anal.: 1.0 Pro, 0.9 Arg, 0.8 Leu. 0.8 Tyr, 0.7 
Ser. 0.7 Trp. 0.9 His, 0.9 Glu. 



35 Example 23 



(pyro)Qlu-His-Trp-Ser-Tyr-D'Trp-Leu-N-Me-Arg-ProNHEt 

40 

Using the same procedure described in Example 1 but substituting B0C-Ser(0B2l) for BOC-N-Me-Ser- 
(OBzl), BOC-D-Trp(N Indole formyl) for BOOD-Leu. BOC-N-Me-ArgCTos) for BOC-Arg(Tos) and adding 
0.1% DMAP to the solution of BOC-Leu instead of that of BOC-Trp(N-indoie-formyl), and following the same 
46 workup as previously described. (pyro)Qiu-His-Trp-Ser-Tyr-[>Trp-Leu-N-Me-Arg-ProNHEt was obtained as a 
crude product. The compound was purified by HPLC using the same conditions previously described. The 
product was eluted at 18 minutes as a single peak. Fab Mass Spec, m/e 1296 (M-i-H)*. Amino Acid Anal.: 
0.95 Pro: 1.08 Leu; 2.18 Trp; 1.09 Sen 1.00 His; 0.88 Glu. 

50 

Example 24 



65 (pyro)Glu-His-N-Me-Trp-Ser-Tyr-D-Trp-Leu-Arg-ProNHEt 



Using the same procedure described in Example 1 but substituting BOC-Ser(OBzl) for BOC-N-Me-Ser- 
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(OBzO, BOC-N-Me-Trp(N-indole-formyl) for BOC-Trp(N-indole-fonmyl). BOC-D-Trp(N-indole-formyl) for BOC- 
D-Leu. and adding 0.1% DMAP to the solution of BOC-His(N-lm-CBZ), and following the same workup as 
previously described. {pyro)Glu-Hls-N-Me-Trp-Ser-Tyr-D-Leu-Arg.ProNHa can be btained and subse- 
quently purified by HPLC using the same conditions pr viously described. 



Example 25 



(pyro)Glu-Hl5-N-Me-1-Nal-Ser"Tyr'D-Trp-N-Me-Leu-Arg-ProNHEt 



Using the same procedure described in Example 1 but substituting BOC-Ser(OBzl) for BOC-N-Me-Ser- 
(OBzJ), BOC-N-Me-1-Nal for BOC-Trp(N-lndole fomiyl). BOC-O-Trp(IM-lndole-formyl) for BOC-D-Leu, BOC- 
N-Me-Leu for BOC-Leu. and adding 0.1% DMAP to the solutions of BOC(N-lm-CBZ)-His and BOC-D-Trp(N- 
indole-formyl) instead of tfiat of BOC-Trp(N-lndole-formyl). (pyro)Qlu-Hls-N-Me-l-Nal-Ser-Tyr-O-Trp-N-Me- 
Leu-Arg-ProNHEt can be obtained and subsequentiy purified by HPLC using the same conditions pre- 
viously described. 



Example 26 



N-Ac-3,4-dehydro-Pro-4-CI-D-Phe-D-Trp-Ser-I^Me-Tyr-D-Trp-Leu-Arg-Pro-D->^^ 



Using the same procedure and protocol described In Example 1, but substituting BOC-Pro-O-Resin 
(Merrifield resin) wrtti BOOD-Ala-NH-Resin (4-mettiyl-benzhydrylamine resin). CBZ-(pyro)-Glu with N-Ac- 
Pro, BOC-Hls(N-im-CBZ) wrth BOC-4-CI-D-Phe, BOC-Trp(N-indoIe fonmyl) and BCXM>Leu with BOC-D-Trp- 
(N-indole fbrmyl). B0C-Tyr(0-2-Br-CBZ) witii B0C-N-Me-Tyr(O2,8-dl-CI-B2l) and adding 0.1% DMAP to 
tiie solution of B0C-Ser(0B2l) instead of that of BOC-Trp(N-lndole-fomiyl) and acylating ttie N-temilnus of 
ttie peptide on the resin using N acetylimidazole. tfie peptide resin N-Ac-3,4-dehydro-Pro-4-CI-D-Phe-D-Trp- 
Ser(OB2l)-N-Me-Tyr-((>2,6-di-CI-Bzl)-D-Trp(N^ndole-f6nfnyl)-Uu-Ar-^^^ Resin can be ob- 

tained. The peptide is cleaved from tfie resin upon treatment witfi HF at 0* C for Ih in tiw presence of 5% 
anisole and 5% dimettiyl phosphite. After work up and HPLC purification, N-Ac-3.4<iehydro-Pro-4-CI-D-Phe- 
D-Trp-Ser-N-Me-Tyr-D-Trp-Leu-Arg-Pro-D-AlaNH2 can be obtained. 



Example 27 



N-Ac-Sar-Phe-Trp-N-Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-SarNH2 

Using same procedure and protocol described In Example 26. but substituting BOC-D-AlaNH Resin wrth 
BOC-Sar-NH-Resin (4-methyl-ben2hydrylamine resin). N-Ac-3.4-dehydro-Pro wltti CB2-p-Qlu. B0C-4-CI-D- 
Phe wttii BOC-Phe, BOC-D-Trp(N-lndole-fonrnyl) at position 3 with BOC-Trp(N-lndole-formyl). BGC-Ser- 
(OBzl) witti BOC-N-Me-Ser(OBzl) and adding 0.1% DMAP to tiie solutions of BOC-Trp-{N indole-formyl) and 
BOC-Pro, after HF cleavage, work-up and HPLC purification. N-Ac-Sar-Phe-Trp-N-Me-Ser-Tyr-D-Trp-Leu- 
Arg-Pro-SarNH2 can be obtained. 



Example 28 



N-Ac-Sar-N-Me-His-Trp-Ser-N-Me-Tyr-D-Tyr-Leu-Arg-Pro-NHEt 
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Using the same protocol and procedure described in Example 1 but substituting BOC-N-Me-His(N-im- 
CBZ) for BOC-Hls{N-im-CBZ), B0C-Ser-(0B2l) for B0C-N-Me-Ser(0B2l), BOC-N-Me-Tyr(0-2,6-di-CI-B2l) for 
B0C-Tyr(0-2-Br-CBZ). B0C-D-Tyr(0-2-Br-Cbz) for BOC-E>-Leu and adding 0.1% DMAP to the solutions of 
N-Ac-Sar and B0OSer{0Bzl) instead of that of BOC-Trp(N-indole-formyl). after work-up and HPLC purifica- 
tion, (pyro)Qiu-N-Me-His-Trp Ser-N-Me-Tyr-D-Tyr-Leu-Arg-ProNHEt can be obtained. 



Example 29 



N-Ac-3,4<lehydro-Pro-C>4-CI-Phe-D-Trp-Ser-N-Me-Tyr-D-Arg-N*Me-Uu-Arg-Pro-D-Ai 



Using the same procedure described In Example 26. but substituting the BOOD-Trp-(N-indole-formyl) 
at position 6 with BOC-D-Arg(Tos), BOC-Leu witii BOC-N-Me-Leu, and adding 0.1% of DMAP to the 
solution of BOC-D-Arg(Tos) also, after woric-up and HPLC purification. N-Ac-3,4-dehydro-Pro-D-4-CI-Phe-[}- 
Tn>Ser-N-Me-Tyr-D-Arg-N-Me-Leu-Arg-Pro-D-AlaNH2 can be obtained. 



Example 30 



(pyro)Glu-N-Me-Phe-Trp-Ser-N-Me-Tyr-D-Trp-Leu-Arg-Pro-$afNHa 



Using the same protocol and procedure described in Example 27 but substituting BOC-N-Me-Phe for 
BOC-Phe, BOC-Ser(OBzl) for BOC-N-Me-Ser{OBzl), B0C-N-Me-Tyr(0-2.6-di-CI-Bzl) for B0C-Tyr(O-2-Br- 
CBZ), and adding 0.1% of DMAP to the solutions of CBZ-(pyro)Qlu. BOC-Ser(OBzl) and BOC-Pro. instead 
of tiiat of BOC Trp(N-lndole formyl), following HF cleavage, wori< up and HPLC purification. (pyro)GIu-N-Me- 
Phe-TrphSer-N-Me-Tyr-D-Trp-Leu-Arg-Pro-SarNHa can be obtained. 



Example 31 



N-Ac-Sar-His-Trp-N-Me-Ser-N-Me-Tyr-D-Trp-Leu-Arg-ProNHEt 



Using the same protocol and procedure described in Example 1 but substituting N Ac-Sar for CBZ- 
(pyro)-Qlu. BOC-N-Me-Tyr(0-2,6-dl-CI-Bzl) for B0C-Tyr(0-2-Br-CBZ). BOC-D-Trp(N-indole-formyl) for 80C- 
D-Leu. and adding 0.1% DMAP to tiie BOC-N-Me-Ser(OBzl) solution also, after wori<-up and HPLC 
purification. N-Ac-Sar-His-Trp-N-Me-Ser-N-Me-Tyr-D-Trp-Leu-Arg-ProNHEt can be obtained. 



Example 32 



N-Ac-Sar-3-Tic-Trp-Ser-N-Me-Tyr-D-Trp-N-Me-Leu-Leu-Arg-ProNHEt 



Using the same protocol and procedure described in Example 21 but substituting N-Ac-Sar for Cbz- 
(pyro)GIu. BOC-3-Tic for BOC-Hls(N-im-CBZ), BOC-D-Trp(N-lndole-fonnyl) for BOC-D-Leu. BOC-N-Me-Leu 
for BOC-Leu, and adding 0.1% DMAP to tiie solution of BOC D Trp (N-lndol fonmyl) also, after workup and 
HPLC purification. N-Ac-Sar-3-Tic-Trp-Ser-N-Me-Tyr-D-Trp-N-Me-Leu-Leu-Arg-ProNHEt can be obtained. 
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Example 33 



N-Ac-D-2-Nal-N-Me-D-4-CI-Phe-D-3-Pal-Ser-Lys(epsiion-N*n{cotinyi)-D-Lys(N-ep^ 
epsilon-isopropyl)-Pro-C>-AlaNH2 " — — 

Using a procedure and a synthetic protocol similar to those described in Example 1 but substituting 
BOC-D-Ala-NH-Resin (4-methyl-benzhydrylamlne resin) for BOC-Pro^Resin (Men-lfield resin) and coupling 
the amino acids according to the following order and coupling protocol: 



# 


Amino Acid 


Coupling 


1. 


BOC-Pro 


two-lh 


2. 


BOC-Lys(N-epsilon-isopropyl-N-epsi!on-CBZ) 


two-1h 


3. 


BOC-Leu 


two-1h 


4. 


BOC-D-Lys(N-epsilon-FMOC) 


two-1h 


5. 


BOC-Lys(N-epsilon-FMOC) 


two-lh 


6. 


BOC-3-D-Pal 


two^h 


7. 


BOC-N-Me^D-4-CI-Phe 


two-eh 


8. 


N-Ac-D-2-ISIal with or without 0.1% DMAP 


two-8h 



Upon completion of the syntiiesis the resin is treated with 20% piperldine In CH solution overnight to 
remove the FMOC protecting groups from the two Lys. After several washes witii CH2CI2 and drying in 
vacuo . the peptide on the resin is coupled witii nicotinic add using the peptide syntfieslzer and tiie two-lTi 
coupling protocol. Subsequently the peptide is cleaved from tiie resin witii HF at 0* C for Ih in ttie presence 
of anisole and dimethylphosphite to give N-Ac-D-2-Nal-N-Me-D-4-CI-Phe-3-Pal-Ser-Lys-(N-epsilon-nicotinyl)- 
D-Lys-(N-epsilon-nicotinyl)-Leu- Lys(N-epsilon-isopropyl)-Pro-D-AlaNH2 as a crude product' The peptide 
can be purified by HPLC using the conditions previously described. 



Example 34 



N-Ac-l>2-Nal-N-Me-D-4-CI-Phe-^>3-Pal-Ser-Lys(N-epsilon-nicotinyl)-C>Lys(^ 
epsiion-isocropyl)-Pro-SarNH2 ~ 

Using ttie same procedure, protocol, and amino acids as described in Example 33 but substituting 
BOOSar-NH-Resin (4-metfiyl-ben2ydrylamine resin) for BCX:-OAIa-NH-Resln and also adding 0.1% DMAP 
to tfie solution of BOG Pro, after work up and HPLC purification, N-Ac-0-2-Nai-N-Me-D-4<JI-Phe-D-3-PaI- 
Ser-Lys-(N-epsilon-nicotinyl)-E>Lys-(N-epsilon-nlcotinyl)-Leu-Lys-^ can ' be 

obtained. 



Example 35 



N-AC'[>2-Nai-E>4-CI-Phe-p-3-Pal-N-Me-Ser-Lys-(N-epsilon-ni^^ 

(N-epsilon-isopropyl)-Pro-P-AlaNH2 ~ 

Using tfie same procedure, protocol and amino acids as described in Example 33. but substituting 
BOC-D-4-CI-Phe for BOC-N-Me-D-4-CI-Phe. B0C-N-Me-Ser(0B2l) for BOC-Ser(OBzl) and adding 0.1% 
DMAP only to tfie solution of BOC-Pal. following workup and HPLC purification. N-Ac-D-2-Nal-D-4-CI-Phe-D- 
3-Pal-N-Me-Ser-Lys(N'«psilon-nictinoyl)-D-Lys(N-^psilon-nicotinyl)-Leu-Lys(N-epsilon-isopr^ 
AlaNH2 was obtained as tfie trifluoroacetale salt; Rr=16.3 min. Mass. spec, m/e 1605 (M+H)*. Amino Acid 
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Anal.: 0.9 Ala; 1.12 Pro; 2.08 Lys; 0.94 Leu. 



Example 36 



N-Ac-[>2-Nal'D-4-CI-Phe-D-3-PahSer-N-Me-Tyr-D-Lys-(N-epsllon-2-picolinyl)- Leu-Lys-(N-epsito 
Pro-[>-AlaNH2 ! ~~ 

Using the same procedure, protocol and amino acids as described In Example 33, but substituting 
BOC-N-Me-Tyr(0-2.6-diCI-Bzl) for BOOLys-<N-epsilon-FMOC). adding 0.1% DMAP only to the DMF 
solution of BOC-Ser(OBzl), and at the end coupling whh picollnic acid instead of nicotinic acid. Following 
workup and HPLC purification, the desired compound can be obtained. 



Example 37 



20 

r^AC'D'2-Nal-D'4-<;i-Phe-D-3-Pai-N-M9-Ser-Tyr-D-Lys-(N-epsilon-e^ 

isopropyl)"Pro-D-Alal^H2 



25 Using the same procedure, protocol and amino acids described in Example 33. but substituting BOC-N- 
Me-Ser(OBzi) for BOC-Ser(O-Bzl), adding 0.1% DMAP only to tiie DMF solution of BOC-D-3-Pal and at tiie 
end coupling with 6 mettiylnlcotinic acid Instead of nicotinic acid, following woriojp and HPLC purification, 
the desired compound can be obtained. 

30 

Example 38 



3M^Ac-D^2^Na^D-4<:^Phe-{>3^Pal^Se^-N-Me-Tyr■D■Lys(N-epsilon^^lcoflnyl)^Le^^Lys(^^epsi^ 

AlaNHa 



The same procedure described in Example 33 was used, but sut>stltuting in the synthesis Boc-N-Me- 
40 Tyr(0-2.6-diCI-Bzl) for Boc-Lys(N-epsilon-FMOC),1 adding 0.1% DMAP only to the DMF solution of Boc- 
Ser(OBzl) and substituting Boc-O^l-Phe for Boc-N-^^D-4-C!-Phe. After woricup and HPLC purification, 
the titie compound was obatined as the trifluoroacetate salt Rt»24.9 min. Mass Spec, m/e 1535 (M + H)*. 
Amino Add Anal.: 0.97 Ala; 0.94 Pro; 1 .04 Lys; 1 .07 Leu; 0.46 Ser. 

46 

Example 39 



50 N-Ac-D^CI-Phe-D-4'CI-Phe-D-2-Thla-Ser-N-Me-Tyr-D-Lys-Leu-Afg-Pro-D-AlaNH2 



The procedure described In Example 20 was used, but starting with Boc-D-Ala-NH Resin 
(ben^ydrylamin resin) and substituting in the synthesis N-Ac-D-4-CI-Phe for Cbz-pyro-Qlu, Boc-D-4-CI- 
56 Ph for Boc-His(Cbz), Boc-D-2-Tliia for Boc-Trp(NHndole-fbrmyl) and Boc-D-Lys(N-epsilon-Cbz) for Boc-D- 
Trp(N-indole-formyl. Boc-Pro was first coupled to the resin and 0.1% DMAP was added to the Boc-Ser- 
(OBzl) solution. After HF treatment, woricup and HPLC purification, tiie desired compound was obtained as 
tfie trifluoroacetate salt RT*2e.46 min. Mass Spec, m/e 1406 (M + H)*. Amino Acid Anal.: 0.95 Ala; 1.05 
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Pro; 1.00 Arg; 1.02 Leu; 0.98 Lys; 0.57 Ser. 

Example 40 

6 

N-Ac-[>4-CI-Phe-D-4-<:i"Phe-D-2-Thia-N"Me-Ser-Tyr'D-Lys-Leu-Ar g-Pro-D^^^ 

10 

The procedure described in Example 39 was used. The following substitutions were made: Boc-N-Me- 
Ser(0B2l) for Boc-Ser(OBzl) and Boc-Tyr(0-2Br-Cbz) for Boc-N-Me-Tyr(Odi-2,e-C!-B2l). 0.1 % DMAP was 
added to the solution of Boc-D-2-Thia After HF treatment, workup and HPLC purification, the desired 
compound was obtained. 



75 



20 



Example 41 



N-Ac-D-4-CI-Phe-D-4^l-Phe-D-2-Thia'Ser-Tyr-D-Lys-Leu-N-Me-Ar9-Pro-l>A^ 

The procedure described in Example 39 was used, substituting Boc Tyr(0-2-6r-Cb2) for Boc-N-Me-Tyr- 
25 (0-dl-2,6-CI-Cb2) and Boc-N-Me-Arg(tos) for Boc-Arg(tos). ).1 % DMAP was added to the Boc-Leu solution. 
After HF treatment workup and HPLC purification, the desired product was obtained. 



Example 4 



30 



N-Ac-Gly-l>4^ChPhe-D^Pal-Ser-r^Me-Tyr-E>-Lys(N-ep$llon^lcotinyl^ 

AlaNH2 ' ' 



36 



The same procedure described in Example 38 was used, but substituting In the synthesis N-Ac-Qly for 
N-Ac-D-2-Nal. After HF treatment workup, and HPLC purification N-Ac-Qly-D-4-CI-Phe-D-3-Pal-Ser-N-Me- 
Tyr-D-Lys(N-ep8iIon-nicotinyl)-Leu-Lys(N-epsiion-isopropyl)-Pro-D-AlaNH2 was obtained as the 
40 trifluoroacetate salt Rr=19.8 min; Mass spec, m/e 1394 (M + H)*. Amino Acid Anal: 1.01 Ala; 1.13 Pro; 1.01 
Leu; 1.01 Lys; 0.51 Sen 0.98 Gly. 



Example 43 



N-Ac-I>2-Nal-E>4-<;i-Phe-D-4-Thiaz-Ser-N-Me-Tyr-E>-Lys(N^^ 

D-AiaNH2 ~ 

50 

The same procedure described in Example 38 was used, but substituting In the synthesis Boc-D-3-(4- 
thia20lyl)alanyl for Boc-E)-3-(3-pyridyl)alanyI. After HF treatment, workup, and HPLC purification N-Ac-D-2. 
Nal-D-4-C^Phe-D-4-Thla2-Ser-N-Me-Tyr-D-Lys(^l-epsilon-nicotinyi)-Leu-Lys(^^ 
55 AlaNH2 was obtained as the trifluoroacetate salt l=iT=25.57 min; Mass spec. nr)/e 1540 (M + H) . Amino Add 
Anal: 1.01 Ala; 1.15 Pro; 1.04 Leu; 0.95 Lys; 0.47 Ser. 
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Example 44 



5 N-Ac-D-2-Nal-D^I-Phe-E>-3-PaKSer-N-Me-Tyr-D-Lys(N-epsllon-nicotinylhL^u-L^^^ 

SarNH2 



The same procedure described in Example 38 was used, but substituting in the synthesis Boc-Sar-NH- 
70 Resin (4-methyl-benzhydrylamlne resin) for Boc-DAIa-NH-ResIn (4-methyl-benzhydrylamine). After HF treat- 
ment, workup, and HPLC purification r4-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsilon- 
nlcotinyl)-Leu-Lys(N-epsilon-isopropyl)-Pro-SarNH2 was obtained as a trifluoroacetate salt; Rt= 34.48 min: 
Mass spec, m/e 1534 (M + H)*. Amino Acid Anal: 1.12 Sar; 0.97 Pro; 1.03 Leu; 1.01 Lys; 0.49 Ser. 



75 



Example 45 



20 N*Ac-D-4K:i-Phe-D-4-CI-Phe-D-2-Thia-Ser-|Ni-Me-Tyr-P-Lys-N-Me-Leu-Arg-^ 



The same procedure described in Example 39 was used, but substituting In the synthesis Boc-N-Me- 
Leu for Boc-Leu and adding 0.1% DMAP to the solution of Boc-D-Lys(N-epsilon-Cbz). After HF treatment, 
26 woriftjp, and HPLC purification N-Ac-D-4-CI-Phe-D-4-CI-Phe-D-2-Thla-Ser-N-Me-Tyr-D-Lys-N-Me-Leu-Arg- 
Pro-D-AlaNH2 was obtained as a trifluoroacetate salt; Rt= 20.66 min; Mass spec, m/e 1419 (M + H)*. Amino 
Acid Anal: 1.05 Ala; 0.97 Pro; 1.05 Arg; 0.99 Lys; 0.53 Ser. 



30 Example 46 



I^Ac-D-4-CI-Phe-D-4^l-Phe-D-1-Nai-Ser-N-Me-Tyr-D-Lys-Leu-Arg'Pro-^^ 



35 



The same procedure described in Example 39 was used, but substituting in the synthesis Boc-D-1-Nal 
for Boc-D-2-Thla. After HF treatment woricup. and HPLC purification N-Ac-D-4-CI-Phe-D-4-CI-Phe-D-1-Nal- 
Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNH2 was obtained as a trifluoroacetate salt; Rt= 28.98 min; Mass 
40 spec, m/e 1488 (M + H)*, Amino Acid Anal: 1 .00 Ala; 1 .00 Pro; 1 .04 Arg; 1 .05 Leu; 1 .03 Lys; 0.62 Ser. 



Example 47 

46 

^^Ac-D-4-a-Phe-D-4<^l-Ph©•D-1-Nal•Ser-N-I^Tyr-l>Lys-Cha-^^ 



50 The same procedure described in Example 46 was used, but substituting in the synthesis Boc-Cha for 
Boc-Leu. After HF treatment, woritup, and HPLC purification N-Ac-D-4-CI-Phe-{>-4-CI-Phe-D-1-Nal-Ser-ls^ 
Me-Tyr-D-Lys-Cha-Arg-Pro-D-AlaNH2 was obtained as the a trifluoroacetate salt Rt= 28.98 min; Mass spec, 
m/e 1488 (M + H)*. Amino Acid Anal: 1.01 Ala; 1.00 Pro; 0.94 Arg; 0.85 Cha; 0.99 Lys; 0.59 Ser. 



66 



Example 48 
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N-Ac*$ar-D-4<;i-Ph9-D-1 -Nal-Ser-N-Me-Tyr-D-Lys-L u-Arg-Pro-D-AlaNH2 

The same procedure described in Example 46 was used, but substituting in the synthesis N-Ac-Sar for 
s N-Ac-D-4-CI-Phe. Aft r HF treatment woricup. and HPLC purification N-Ac-Sar-D-4-CI-Phe-D-1 -Nal-S r-N- 
l^e-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNH2 was obtained as a trifiuoroacetate salt; Rr« 28.80 min; Mass spec, 
m/e 1338 (M + H) . Amino Acid Anal: 1.01 Ala; 1.10 Pro; 0.99 Arg; 1.01 Leu; 0.99 Lys; 0.57 Set. 

^0 Example 49 



15 



N-Ac-Sar-D-4-a-Phe-D-2-Thia-Ser-N-IVIe-Tyr-l>Lys-Leu-Arg-Pro-D-AlaNH2 



The same procedure described In Example 48 was used, but substituting in the synthesis Boc-D-2-Thia 
for Boo-D-1-NaI. After HF treatment, workup, and HPLC purification N-Ac-Sar-D-4-CI-Phe-D'2-Thla-Ser-N- 
Me-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNH2 was obtained as a trifiuoroacetate salt; Rt= 24.04 min; Mass spec. 
20 m/e 1294 (M + H) . Amino Acid Anal: 1.02 Ala; 1.10 Pro; 0.99 Arg; 0.85 Leu; 0.99 Lys; 0.52 Ser. 

Example 50 



rs^Ac-Sar-(>4-CI-Phe-C>1-Nal-Ser-N-Me-Tyr-D-3-Pal'Leu-Arg-Pro-D-AlaN^ 

30 The same procedure described In Example 48 was used, but substituting In the synthesis Boc-D-3-Pal 
for Boc-D-Lys(N-epsllon-Cbz). After HF treatment, woricup. and HPLC purification N-Ac-Sar-D-4-CI-Phe-D-l- 
NaI-Ser-N-Me-Tyr-D-3-PaI-Uu-Arg-Pro-D-AlaNH2 was obtained as a trifiuoroacetate salt; Rt= 24.81 min; 
Mass spec, m/e 1358 (M + H) . Amino Acid Anal: 0.98 Ala; 1.02 Pro; 0.99 Arg; 1.01 Leu; 0.57 Ser. 
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Example 51 



^ ^^Ac^Sar^D-4^^Phe^[>1^Nal-Ser^N-Me-Tyr-[>Lys(l^eps^lon^nicotinyl)■L^ 

The same procedure described in Example 38 was used, but substituting in tf^e syntfiesis N-Ac-Sar for 
N-Ac-D-2-Nal, Boc-D-1-Nal for Boc-D-3-PaI. and Boc-Arg(Tos) for Boc-Lys(N,N-epsilon-isopropyl.Cb2). After 
46 HF treatment wortcup. and HPLC purification N-Ac-Sar-l>4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys(N-epsllon- 
nicotinyO-Leu-Arg-Pro-D-AIaNHa was obtained as a trifiuoroacetate satt; Rt= 20.72 min; Mass spec, m/e 
1443 (M + H) +. Amino Acid Anal: 0.97 Ala; 1.09 Pro; 1.01 Arg; 1.06 Leu; 0.94 Lys; 0.49 Ser. 

60 Example 52 



N-Ac-Sar-D-4"Ci-Phe-1-Nal-Ser-N-Me-Tyr-D-LyS'Leu-Arg-Pro-D-AlaNH2 

The same procedure described In Example 48 was used, but substituting In tti syntiiesis Boc-1-Nal for 
Boc-D-1-Nal. After HF treatment woricup, and HPLC purification N-Ac-Sar-D-4-CI-Phe-1-Nal-Ser-N-Me-Tyr- 
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D-Lys-Leu-Arg-Pro-D-AIaNHa was obtained as a trrfluoroacetate salt; Rt= 29.20 min; Mass spec, m/e 1338 
(M + H)*. Amino Acid Anal: 1.02 Ala; 1.12 Pro; 0.99 Leu; 0.98 Lys; 0.49 Ser. 



Bcampi 53 



N-Ac-Gly-[>4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNH2 



TO 



The same procedure described in Example 48 was used, but substituting N-Ac-Gly for N-Ac-Sar. After 
HF treatment, wor1<up, and HPLC purification N-Ac-Gly-D-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys-Leu-Arg- 
Pro-D-AlaNHj was obtained as a trifluoroacetate salt; Rt=21.93 min; Mass spec, m/o 1324 (M + H)*, Amino 
75 Acid Anal: 1.01 Ala; 1.09 Pro; 0.99 Arg; 1.03 Leu; 0.56 Ser; 0.95 Qly. 



so 



Example 54 



N-Ac-D-4-CI-Phe-l>4^l-Phe-D-3-Bal-Ser'N-Me-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNH2 



2S The same procedure described in Example 39 was used, but substituting in the synthesis Boc-D-3-Bal 
for Boc-O-2-Thia. After HF treatment, workup, and HPLC purification N-Ac-D-4-CI-Phe-D-4-CI-Phe-D-3-Bai- 
Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D-AIaNHz was obtained as a trifluoroacetate salt; Rt«27.9 min; Mass 
spec, m/e 1454 (M + H)*. Amino Acid Anal: 0.97 Ala; 1.07 Pro; 1.00 Arg; 1.02 Leu; 1.00 Lys; 0.55 Ser. 



30 



50 



Example 55 



36 N-Ac-D-4'CI-Phe-l>4<;i-Phe-D-Trp(formyl>-Ser-N-Me-Tyr-DLys-Leu-Arg"Pro-D-AlaNH2 



The same procedure described in Example 39 was used, but substituting In the synthesis Boc-O-Trp- 
(formyl) for Boc-D-2-Thia. After HF treatment, workup, and HPLC purification Ivf-Ac-D-4-CI-Phe-D-4-CI-Phe- 
40 D-Trp(fonmyl)-Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D- AlaNH2 was obtained as a trifluoroacetate salt 
Rt=39.96 min; Mass spec, m/e 1485 (M + H)*. Amino Acid Anal: 1.01 Ala; 0.78 Pro; 0.97 Arg; 1.02 Leu; 
1.01 Lys; 0.48 Sen 0.59 Trp. 



45 Examole 56 



N-Ac-C>4-<;i-Phe-CM>CI-Phe-N-Me-[>1-Nal-Ser-N-Me-Tyr-D-Lys-Leu-Arg-PrD-E>A^ 



The same procedure described In Example 39 was used, but substituting in the synthesis Boc-N-Me-D- 
1-Nal for Boc-E>2-Thla and adding 0.1% DMAP to the solution of Boc-04-CI-Phe. After HF treatment, 
workup, and HPLC purification N-Ac-D-4-CI-Phe-D-4-CI-Phe-N-Me-E>1-Nal-Ser-N-Me-Tyr-E>Lys-Leu-Arg- 
65 Pro-D-AiaNHa was obtained as a trifluoroacetate salt Rt° 24.86 min; Mass spec, m/e 1462 (M + H)*. Amino 
Acid Anal: 1.06 Ala; 1.10 Pro; 1.00 Arg; 1.00 Leu; 0.98 Lys; 0.57 Ser. 
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Example 57 



5 N-Ac-D-4-CI-Phe-[>4-C^Phe-D-2-Nai-Ser-N-Me-Tyr-D-Tys(^ n-nicotinyl>-N-Me-Leu-Arg-Pro-l>AlaNH2 

The same procedure described in Example 38 was used, but substituting in the synthesis N-Ac-D-4-CI- 
Phe-for N-Ac-D-2.Nal. Boc-D-2-Nal for Boc-Oa-Pai. Boc-N-Me-Leu for Boc-Leu. and Boc-Arg(Tos) for Boc- 
Lys(N.N-epsllon-isopropyi.Cbz). After HF treatnnent worlcup, and HPLC purification N-Ac-D-4-CI-Phe-D-4-CI- 
Phe-E>2-Nal-Ser-N-Me-Tyr.D-Lys(N-epsiIon-nicotinyl)-N.Me-Leu-Arg-Pro-D-Ala was obtained as a 
trifluoroacetate salt; Fh-= 29.05 min; IVIass spec, m/e 1567 (M+H)*. Amino Acid Anal: 0.97 Ala; 1 09 Pro- 
1.03 Arg; 1.00 Lys; 0.48 Ser. 



TO 



16 



30 



Example 58 



20 N-Ac-D-4<;!-Phe'[>4-a-Phe-D-2-Thia-Ser-Tyr-D-Lys-Leu-Arg-Pro-S^^ 

The same procedure described for Example 39 was used, but substituting Boc-Tyr(0-2-Br-Cbz) for 
Boc-N-Me-Tyr(0-2,e-dl-CI-Bzl) and Boc-Sar-NH-Resln for Boc-D-Ala-NH-Resin and adding 0.1% DMAP to 
26 the Boc-Pro solution instead of that of the Boc-Ser(0-Bzl). After HF treatment woricup. and HPLC 
purification N-Ac-D-4-CI-Phe-t>.4-CI-Phe-D-2-Thla-Ser-Tyr-D-Lys-Leu-^^ was obtained as a 

trifluoroacetate salt; RT=38.52 min; Mass spec, m/e 1390 (M + H)+. Amino Acid Anal: 1.21 San 0.91 Pro; 
0.98 Arg; 1.02 Leu; 1.04 Lys; 0.96 Tyr; 0.59 Ser. 



Example 59 



36 N-Ac-D-4-CI-Phe-D^I-Phe-D-1-Nal-Ser-rhMe"Tyr-D-H-Cit4,eu-Arg-Pro-D-A^ 



The same procedure described in Example 48 was used, but substituting In the synthesis Boc-D-H-Cit 
for Boc-D-Lys(N-epsilon-Cbz). After HF treatment woricup, and HPLC purification N-Ac-D-4-CI-Phe-D-4-CI- 
40 Phe-D-1-Nal-Sef-I^Me-Tyr-D-H-Cit-Leu-Arg-Pro-D-AlaNH2 was obtained as a trifluoroacetate salt Rr=2e.32 
min; Mass spec, m/e 1491 (M+H)*. Amino Acid Anal: 1.02 Ala; 1.10 Pro; 0.97 Arg; 1.01 Leu; 0.90 Lys; 0,57 
Ser. 



45 Example 60 



50 



N-Ac-[>-4-a-Phe-D-4-CI-Phe-D-3-Bal-Ser-|v^Me-Tyr'D-Lys(l^^^ 



The same procedure described in Example 54 was used, but substituting in the synthesis Boc-D-Lys- 
(N,N-epslton-isopropyl,Cbz) for Boc-D-Lys(N^psilon-Cbz). After HF treatment woricup, and HPLC purifica- 
tion N-Ac-D-4-CI-Phe-D-4-a-Phe-D-3-Bal-Ser-N-Me-Tyr-[>-Lys(N-epsilon-isopro 
66 was obtained as a trifluoroacetate salt Rt"27.07 min; Mass spec, m/e 1497 (M + H)*. Amino Acid Anal: 
0.97 Ala; 1.04 Pro; 0.97 Arg; 1.02 Leu; 0.53 Ser. 
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Example 61 

5 N-Ac-D-2-Nai-[>4-CI-Phe-l>3-Pai-Ser-N-Me-Tyr-D-a-Pal-Leu-Lys(N 

The same procedure described in Example 38 was used, but substituting in the synthesis Boc-D-3-Pal 
for Boc-D-Lys{N-epsi!on-FMOC) and using two couplings of 6 hours each for the Boc-D-3-Pal, After HF 
10 treatment, workup, and HPLC purification N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-3-Pal-Leu-Lys- 
(N-epsilon-isopropyi)-Pro-D-A!aNH2 was obtained as a trifluoroacetate salt; Rt= 25.67 min; Mass spec, m/e 
1449 (M + H)*. Amino Acid Anal: 0.94 Ala; 1.10 Pro; 1.06 Leu; 0.54 Ser. 

'5 Example 62 



N-Ac-D-2*Nal-P-4-CI-Phe-[>3'Pai-Ser-N-Me-Tyr-D-Lys(N-epsi!on-2-pyi^incarbonyl)-Leu-^ 
20 isopropyl)-Pro-E)-AiaNH2 



The same procedure described in Example 38 was used, but substituting in the synthesis 2-pyrazine 
carboxylic acid for nicotinic acid. After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-D-4-CI- 
25 Phe-[>-3-Pal-Ser-N-Ma-Tyr-D-Ly8(N-epsilon-2i3yrazincarbonyl)-Leu-Lys(N-epsiton-is^ 

was obtained as a trifluoroacetate salt; Rt= 26.49 min; Mass spec. nrVe 1555 (M + H)*. Amino Acid Anal: 
0.94 Ala; 1.07 Pro; 1.08 Leu; 1,02 Lys; 0.57 Ser. 



30 Example 63 



N^Ac^Sar-E>^l-Phe"l>1-Nai■Se^^N^Me■Tyr-E>Ly3(N^epsiton^nicotiny^)-Leu-Ly8(^^^ 
36 AlaNH2 



The same procedure described in Example 38 was used, but substituting In the synthesis N-Ac-Sar for 
N-Ac-D-2-Nal and Boc-D-1-Nal for Boc-D-3-Pal using two couplings of two hours each. After HF treatment 
workup, and HPLC puriftoation N-Ac-Sar-[>4-CI-Phe-D-1-Nai-Ser-rf-Me-Tyr-D-Lys(N-epsilon-nicotinyl)-Leu- 
Lys(N-epsik)n-isopropyl)-Pro-[>AIaNH2 was obtained as a trifluoroacetate satt; Rt=27.13 min; Mass spec, 
m/e 1457 (M + H) . Amino Add Anal: 0.98 Ala; 1.09 Pro; 1.08 Leu; 0.95 Lys; 0.49 Ser; 1. 12 Sar. 



45 Example 64 



N-Ac-Sar-D-4*CI-Phe-[>S-Bal-Ser-N-Me-Tyr«D-Lys(N-epsiton-nicotinyl)-LeU'Lys(N-epsi 

s5 [ NFb 



The same procedure described In Example 63 was used, but substituting in the synthesis Boc-D-3-Bal 
for Boc-D-1-Nal. After HF treatment, woricup, and HPLC purification N-Ac-Sar-[>4<;i-Phe-D-3-Bal-Ser-N-Me- 
66 Tyr-D-Lys{N-epsllon-nlcotlnyl)-Leu-Lys(N-epsilon-isopropyl)-Pro-D-Ala-NH2 was obtained as a 
trifluoroacetate salt; Rt-23.89 min; Mass spec, m/e 1463 (M-f-H)^. /Vmino Acid Anal: 0.93 Ala; 1.00 Pro; 
1.03 Leu; 0.97 Lys; 0.54 Ser. 
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Example 65 



5r^Ao-alpha-A2agly-D-4-CI-Phe-D-1-Nai-Ser-N-M9-Tyr-l>Ly3(N-epsnon-ni(Xttinyl^ 
~ " Pro-D-AlaNH2 ' 



10 



The same procedure described in Example 63 was used up to the step Ijefbre the coupling with N-Ac- 
Sar. The peptide on the resin was treated with a solution of carl)onyldilmida2ole (1.13g) in DMF (18mL) for 
10 minutes, washed (3x) with methylene chloride and then treated overnight with a solution of acetic 
hydrazide (0.53g) In (1:1) DMF/methylene chloride (IftnL). Then the synthesis was continued as described 
in Example 63. After HF treatment, woricup, and HPLC purification N-Ac-alpha-Azagly-CM-CI-Phe-D-l-Nal- 
Ser-N-Me-Tyr-D-Lys(N-epsiIon-nlcotinyl)-Leu-Lys(N-epsilon-isopropi^i)-Pro-D-AlaNH2 was obtained as a 
16 trifluoroacetate salt; FIt=21.86 min; Mass spec, m/e 1444 (M + H)*. Amino Acid Anal: 0.95 Ala; 1.05 Pro; 
1.05 Leu; 0.95 Lys; 0.49 Ser. 



Example 66 



20 



N-Ac-P-2-Nai-D^I-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lv8(N-epsilon-nicotiny 



25 



TTie same procedure described in Example 38 was used, but substituting Boc-Cha for Boc-Leu and 
Boc-Arg{Tos) for Boc-Lys(N,N-epsilonH8opropyl,Cbz). After HF treatment, woricup, and HPLC purification N- 
Ac-D-2-NaJ-D-4-ChPhe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(lsi-epsilon-nlcotlnyl was ob- 

tained as a trifluoroacetate salt; Rr* 24.30 min; Mass spec, m/e 1560 (M + H)*. Amino Acid Anal: 1.03 Ala; 
30 1.14 Pro; 0.96 Arg; 0.91 Cha; 1.01 Lys; 0.52 Ser. 



Example 67 



I^Ac-[>2-Nal-l>4<;i-Phe-D-3-PahSer-N-Me-Tyr-D-Ly$(N-epsilon-nicotlnyl>-N^ 

Pro-D-AlaNH2 " 

40 

The same procedure described in Example 38 was used, but substituting Boc-|N|-Me-Leu for Boc-Leu. 
After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys- 
(N-epsiIon-nicotinyl)4i-Me-Leu-Ly8(N-ep8ilon-lsopnopyl)-Pro-D-Ala^ was obtained as a trifluoroacetate 
salt; Fh-=19.18 min; Mass spec, m/e 1540 (M+H)*. Amino Add Anal: 1.00 Ala; 1.10 Pro; 1.00 Lys; 0.56 Ser. 



45 



Example ^ 



50 

N-Ac-D-4-CI'Phe-E)-4<;i-Phe-P-2-Thla-Ser-N-Me-Tyr-D-Lys(N-epsitonHrii^ 

The same procedure described In Example 57 was used, but substituting Boc-D-2-Thia for Boc-D-2-Nal. 
55 After HF treatment, woricup, and HPLC purification N-Ac-0-4-CI-Phe-O4-Cl-Phe-D-2-Thia-Ser-N-Me-Tyr-E>- 
Lys(N-epsllon-nicotinyl)-N-Me4jeu-Arg-Pro-D-AIa-NH2 was obtained as a trifluoroacetate sait; Rt= 27.93 
min: Mass spec, m/ 1524 (M + H)*. Amino Acid Anal: 0.98 Ala; 1.10 Pro; 1.01 Arg; 1.01 Lys; 0.51 Ser. 
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Example 69 



l»Ac-D-2-Nal-D-4<;i-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsilon-CO'MQrph)-Leu-Ly$(N-e 

AiaNFb ~ 



The same procedure described in Example 38 was used up to the step of the removal of the FMOC 
70 group. Instead of coupling wHh nicotinic acid the peptide on the resin was first deblocked with 50% 
TFAAnethylene chloride solution for 20 minutes, washed with diisopropylethylamine (2x). washed with 
methylene chloride (3x) and then treated with a solution of carbonyidilmidazole (1.1 3g) in DMF (18mL) for 
ten minutes, washed (3x) with methylene chloride, and then reacted overnight with a solution of morpholine 
(0.8mL) in (1:1) DMF/methylene chloride (18mL) solution. The resin was washed (3x) with methylene 
T6 chloride, dried overnight over P2O5, and treated with HF/anisoie at 0*C for 1 hr. Woricup and HPLC 
purification gave N-Ac-D-2- Nai-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsllon-CO-Morph)-Leu-Lys(N- 
epsilonHsopropyl)-Pro-D-AiaNH2 as a trifluoroacetate salt; Rt= 23.55 min; Mass spec, m/e 1542 (M + H)*. 
Amino Acid Anal: 1.16 Ala; 1.04 Pro; 0.99 Leu; 0.97 Lys; 0.35 Ser. 

20 

Example 70 



H-Ac-D"2*Nal-E)-4-CI-Phe-[>^'Pal-Ser-r^Me-Tyr-D-Lys(N-ep$iion-CO-NMePip)-Leu-Lys(N-epsilon^ 

D-AiaNH2 



The same procedure described in Example 69 was used, but substituting N-methyhpiperazine for 
30 morpholine. After HF treatment woritup, and HPLC purification N-Ac-D-2-Nai-D-4-CI-Phe-D-3-Pal-Ser-N-Me- 
Tyr-D-Lys(N-epsiIon-CO-NMePip)-ljeu-Lys(N-epsilon-lsopropyl)-Pro-D-AlaNH2 was obtained as a 
trifluoroacetate salt; (^=18.41 min; Mass spec, m/e 1556 (M + H)*. Amino Acid Anal: 0.93 Ala; 1.10 Pro; 
1.05 Leu; 1.02 Lys; 0.55 Ser. 

35 

Example 71 



Using the same procedure described in Example 65, but substituting the appropriate acid hydrazldes 

40 for acetic hydrazide the following compounds can be prepared: 

N-acetyl-alpha-aza-alanyl-D-3-(4-chlorophenyl)aianyl-D-3^lHiaphthyI)alanyl-sery^ 
iysyl(N-epsllon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 
r^acetyl-alpha-aza-3K4-chtorophenyl)a!anyl-E>^(4-chlorophenyl)al^ 
methyi-tyro8yl-D-lysyl(N-epsllon-nlcotinyl)-Ieucyi-lysyl(l^epsilon-isopropyl)-proIyl-D-al^ 

45 lsi-acetyl-aIpha-aza-3-(2Hiaphthyl)alanyl-E)-3-(4-chlorophenyl)alanyl-[>3-(1^ 

methyl-tyro8yl-D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsllonWsopropyl)iDrolyi-D-al^ 
N-acetyl-alpha-azaiDhenylaianyl-D-3-(4^hlorophenyl)alanyl-D-3-(1-naphthyl)alanyl-^ 
tyrosyl-[>ly8yl(N-epsilon-nlcotlnyl)-leucyHy8yl(N-0psilonHSopropyl)-prolyl-^ 
^^acetyi-alpha-aza-^4-fluo^ophenyl)alanyl-D-3-(4-chlorophenyl)alanyl-D-3-(1-naphthyO 

50 methyl-tyrosyhD-!ysyl(N-epsilon-nicotinyl>-leucyl-lysyl(N-ep8iIon-isopropyl)i3roiyi-D-alanylam^ 
N-acetyl-alpha-aza'«arcosyi-D-3-(4-chlorophenyl)alanyl-C>3-(1-naphthyl)alanyl-8eryi-N-alp 
D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilonHSopropyl)-prolyl-l>a!anylamide; 
N-methyl-aipha-aza-pyroglutamyl-D-3-(4<hlorophenyl)alanyhCW-(1-naphthyi)aianyl-seryl-N-alp 
tyrosyl-D-lysyl(N-epsilon-nicotinyl)-leucyHysyl(N-epsllon-isopropyl)-prolyi-D-alanylam ; 

65 N-acetyl-aIpha-aza-tyrosyl(0-methyl)-D-3-(4-chiorophenyl)aJanyhD'^(1-naphthyl)alanyl-ser^ 
methyl-tyrosyl-D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsiion-isopropyl)-prolyhD-alanyiamide; 
N-acetyl-alpha-a2a-3-(3-benzthienyl)alanyl-D-3-(4-chlorophenyl)alanyl-D-3-(1-naphthyl)alanyl-ser^ 
metiiyl-tyrosyl-D-lysyi(N-epsllon-nicotinyl)- leucyl-lysyl(N-0psilon-isopropyl)-prolyl-[>alanylamide; and 
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N-ac8tyl-aIpha-^a-3^2-thi©nyl)alanyl-D-3-(4K:htorophenyl)alanyl-D-3-{l-^^ 
methyl-tyrosyl-D-lysyl(N-epsilon-nlcotinyl)-leucyMysyl(N-epsilon-lsopropyl^^ 



Example 72 



Using the same procedure described in Example 65. but substituting the appropriate amino acids for D- 
1-(3-naphthyl)alanyl at position 3 the following compounds can be prepared: 
N-acetyl-aipha-aza-glycyl-D-3-(4-chlorophenyi)alanyl-C>tryptyi-seryl-N-alpha^^ 
epsiion-nicotinyl)-leucyHysyl(N-epsllon-isopropyi)-prolyl-D-aianylamide; 
N-acetyl-alpha-a2a-^lycyl-[>3-(4-chlcrophenyl)alany|.D-tryptyl(N-lndol^^ 
D^ysyl(N-epsilon-nicotinyl)-leucyl-iysyl(N-epsilon-lsopropyl)^rolyl-D-aianylami^ 
N-acetyl-alpha-aza-^lycyl-[>3-(4K:hlorophenyl)alanyl-D-3-(3-benzthlenyl^ 
D-lysyl(N-epsiIon-nicotlnyi)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamlde; 
N.acetyl-alpha-a2a-glycyl-D.3-(4^hlorophenyl)aIanyl-D-3K4-chIorophenyl)aJanyl-sen^ 
tyrosyl-D-lysyl(N-epsilon-nlcotinyiHeucylHysyl(h^epsilonHsopropylH3rolyl-D-alany 
N-acetyl-alpha-aza-fllycylO-3-(4-chIorophenyl)alanyl-D-3-(cyclohexy!)alanyl-seryl-N-^^ 
lysyl(N-epsilon-nlcotinyl)-leucyMysyl(N-epsilonHsopropyl>-prolyl-E>aIanylamlde; 
N-acetyl-alpha-aza-^lycyl-D.3-(4K:hlorophenyl)alanyl-D-3-(2-thienyl)alanyl-se^^^ 
lysyl(N-epsilon-nlcotinylHeucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamlde; 
N-acetyl-alpha-aza-^lycyl-D-3-(4<:hIorophenyi)alanyl-[>3-(4-thiaz^ 
iysyl(N-ep8ilon-nlcotinyl)Weucyhlysyl(N-epsilon-lsopropyi)-prolyh(>alanylam and 
N-acetyi-alpha-ara-glycyl-D-3-{4-chlorophenyl)alanyl-l>3-(3iDyridyl)aIanyh^ 
lysyi(N-epsilon-nlcotinyl)-leucyl-lysyl(N-epsiIon-isopropyi)-prolyl-D-aianylamide. 



Example 73A 



Using the same procedure described In Example 72. but substituting N-aipha-methyl-tyrosyl{0-methyl) 
for N-alpha-methyl-tyrosyl the following compounds can be prepared: 
r^acetyl-alpha-aza-glycyl-D-3-(4^lorophenyl)alanyhD-tryptyl-seryl-^ 
Iysyl(N-epsik)n-nlco4fny0^eucyl-lysyl(N-epsllon-isopropyl)hprolyl-D^^ 
N-acetyl-alpha-a2a-gIycyl-D*(4-chlorophenyl)alanyhE>-tryptyl(NHndo 
(O-methyl)-D-lysyl(N-epsilon-nicotinylHeucyl-lysyl(N-epsilon-isopro^^ 
r^acetyl-aipha-a2a-fliycyhD-3-(4-chlorGphenyl)alanyhD-3-(3-ben2thlenyl)a^ 
(O-m0thyl)-D-ly8yl(N-^psiton-nicotinylHeucyl-lysyl(N-epsilon-i3opropyl)-proly^^ 
N-acetyhaipha-aza-^lycyl-D-3-(4-chk)rophenyl)alanyl-D-3-(4H;htorophenyl)al^ 
tyrosyl((>HTi©thyl)-D-lysyl(N-epsllon-nicotinylHeucyl-ly8yI(N-^ 
N-acetyl-alpha-aza-glycyl-l>^(4-chlorophenyl)alanyl-D-3-(cyclohexyl)alany^ 
methyl)-D-lysyl(N-epsilon-nlcotlnyl)-leucyl-lysyl(N-epsilon^sopropylh^ 
N-acetyl-aIpha-aza-glycyl-D-3-(4-chlorophenyl)alanyl-D-3K2-thienyl)^ 
methyl)-D-lysyl(N-epsilon-nlcotlnylHeucylMysyl(N-epsilon-lsopn)pyl)-prol^ 
N-acetyl-alpha-«2a-glycyl-D-3-(4-chlorophenyl)alanyhQ-3-(4-th^^^^ 
methyl)-Wysyl(N-epslIon-nlcotinyl>-leucyWysyl(N-epsilon-isopropyl)iDrolyl-^ 
N-acetyl-alpha-a2a-glycyl-D-3-(4<hlorophenyl)alanyl-D-3-(3-pyridyl)alanyl-s^^ 
methyl)-D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilonHTO^^ and 
N-acetyl-alpha-a2a-glycyf-E>3-(4<hlorophenyl)alanyl-M-(3-benzthlenyl)al^ 
(0-methyl)-[Wysyl(N-epsilon-nlcotinyiHeucyl-lysyl(N-epsilon^sopropyl)-prolyl-D-ala^ 



Example 73B 



Using the same procedure described In Example 63, but substituting the appropriate amino acids for D- 
1-(3-naphthyl)aianyl at position 3 th following compounds can be prepared: 
N-acetyl-sarcosyl-D-3-(4K;hlorophenyl)alanyl-D-tryptyl-seryhN-aIpha-^et^^ 
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nicotinyl)-leucyl-lysyl(N-epsilon-lsopropyl)-prolyl-0-alanylamicle; 
N-acetyksarco8yl-D-3-(4-chlorophenyl)alanyl-[>ti7ptyl(r^lndole-fon^ 
(N-epsilon-nicotfnyl)-feucyl-lysyl(N-epsilonHSopropyl)-prolyl-D-aianylaniide 
N-acetyhsarcosyl-D-3-(4-chlorophenyl)alanyl-D-3-(3-benzthienyl)alanyl-seryl-^ 

5 (N-epsilon-nlcotinyl)-l ucyl-lysyl(N-epsilonHSopropyl>-protyl-D-alanylamide: 
N-acetyl-sarcosyl-(>3-(4*chIorophenyl)alanyl-I>-3-(4K5hlorophenyl)alanyl-ser^ 
lysyl(N-epsi!on-nia)tinyl)-i©ucyhlysyl(N-epsilon-isopropyl)-prolyl-D-alanylamid0; 
N-acetyl-sarcosyl-C^3-<4-chiorophenyl)aIanyl-D-3-(cyclohexyl)alanyhseiyl-N-d 
epsilon-nicotlnyl>-IeucyHy3yl(N-epsilonHSOpropylh3rolyhO-alanylam 

70 N-acetyl-sarcx)syl-D-3-(4K;hlorophenyl)alanyl-D-3-{2-thienyl)alanyhse 

epsilon-nlcx)tiny()-leucyI-lysyl(N-epsilonHsopropyl)-prolyl-D-alanylamid©; and 

N-acetyl-sarcosyl-[>3-(4<hlorophenyl)alanyl-[>3-(3-pyridyl)alanyl-seryl-N-alpha-meth 

epsi(on-nictonyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide. 

76 

Example 74 



Using the same procedure described in Example 72. but substituting [>3-<3-pyridyl)alanyl at position 6 
20 for O-lysyl(N-epsilon-nicotlnyl) the following compounds can be prepared: 

N-acetyi-aipha-aza-^lycyl-D-3-<4<:hiorophenyl)alanyi-D-tryptyl-seryl-N-alpha-m0thyl-ty 

alanyi-leucyi-iysyi(N-epslion-isopropyi)i3rolyi-E>atanyiamide; 

N-acetyl-aipha-aza-^iycyi-D-3-(4-chlorophenyi)aianyl-D-tryptyl(N-indole-fonTiyl)^^ 

D-3-(3-pyridyl)alanyHeucyl-ly8yl{N-epsilon-isopropyi)-proIyl-D-aianyiamide; 
25 h^acetyi-alpha-aza-^lycyl-D-3-(4-chlorophenyi)alanyl-D-3-(343enzthlenyl)aianyl-seryl-^^^ 

D-3-(3-pyridyl)a)anyhIeucyl-ly8yl(N-^psilon-lsopropyl)-prolyl-D-alanyiamide; 

N-acetyl-aIpha-aza-glycyl-D-3-(4-chlorophenyl)alanyi-D-3•(4<hlorophenyi)aianyl-seryi-^^alpha-^ 

tyrosyi-E>-3-(3-pyridyl)alanyl-ieucyl-lysyl(N-epsiion-lsopropyi)-prolyl-0-alanylamide; 

N-acetyl-aipha-aza-glycyl-D-3-(4-chlorophenyOaianyi-[>3-(cyclohexyi)aianyl-seryl-N-aipha-^ 
30 3-(3-pyridyl)aianyi-leucyl-lysyi(N-ep8ilon-isopropyl)-prolyl-D-alanylamide; 

N•acetyl-alpha-aza-gtycyl-D-3-(4-chlo^ophe^yOalany^D-3-{2-thle^y^)aJanyi-seryl-^^a^ 

(3-pyridyl)alanyI^eucyl-iysyi(^^epsilon^sopropyiH)rolyl-D-aianyiamide; 

N-acetyl-alpha-aza-glycyi-D-3-(4-chlorophenyl)alanyhD-3-(4-th]azoiyl)aianyi-seryi-^ 

3-(3-pyridyl)aianyi-leucyHysyi(N-epsilon-isopropyi)-prolyl-D-alanylamide; and 
36 N-acetyi-alpha-aza-glycyl-I>3-(4-chlorophenyl)aIanyi-D-a•(3i5yridyl)aia^yl-se^yl-^^^ 

(3-pyrldyl)alanyl-leucyl-iysyi(N-epsllon-isopropyi)-prolyl-D-alanyiamlde. 



Example 75 

40 

Using the same procedure described in Example 72. but substituting D-3-(4-fluorophenyiyalanyl for D-3- 

(4-chlorophenyl)alanyl the following compounds can be prepared: 

h^acetyl-aipha-aza-glycyi-D-3-(4-fluorophenyI)aianyl-D-tryptyi-8eryl-N-alpha-methy 
46 epsilorhnlcotlnylHeucyhlysyi(fNi-epsilon-isopropyl)-prolyl-D-alanylamide; 

N-acetyi-alpha-aza^lycyl-D-3-(4-fiuorophenyi)alanyl-D-tryptyi(N-indole-formyl)-seryl-N-aipha-me* 

E)-lysyl{l^l-epsitonHllcotlnyi)-leucyi-iysyl(^^^ilon-isopropyl)-proiyl-D-ala^yi^ 

N-acetyhafpha-aza-glycyl-D-3-(4-fiuorophenyl)aianyi-l>-3-{3-benzthienyl)aianyl-se^ 

D-lysyl(N-epsilon-nicotinylHoucyi-ly8yl(N-epsilon-isopropy!)-prolyi-D-alanylamlde; 
50 N-acetyl-alphara2a-^iycyl-C>-3-<4-fiuorophenyl)alanyHD*{4H;hlorophenyl)alanyhs^ 

tyrosyl-D-Iysyl(N'«psiion-nicotinyl)-leucyl-Iysyl(N-epsilon-lsopropylH>roiyl-D-alanylam^^^ 

N-acetyl-alpha-aza-glycyl-E)-3-(4-fiuorophenyi)aianyhD-3-(cyclohexyl)alanyl-seryl-^^^ 

lysyl(N-epsiIonHiicotinyl)-leucyi-lysyl(N-epsilon-isopropyl>-proiyl-D-alanylamide; 

N-acetyhalpha-aza-^lycyl-E>3-(4-fIuorophenyi)aianyl-C>3-(2-thlenyl)aianyl-seryl-N-alpha-^ 
5S lysyi(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-lsopropyl)-prolyI-D-alanylamide; 

N-acetyl-alph&-aza-^lycyl-D-3-(4-fluorophenyl)alanyi-D-d-{4-thiazoiyl)aIanyl-seryi-N-^^ 

iysyl(N-epsilon-nicotinyl)-leucyl-lysyi(N'^psilon-isopropyl)-prolyl-D-aianylamide; 

^^acetyi-aipha-aza-glycyi-D•3-{4-fluorophenyl)alanyi-D-3K3^)yridyl)a^a^y^sery^^l-aI^ 
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lysyl(N-epsilon-nicotinWH©ucyhlysyl(N-epsilon-lsopropy!hprolyl-D-alanylaniide^ and 

N-acetyl-aJpha-a2a-glycyl-D-3-{4-fluorophenyl)alanyl-l>3-(3<|uinolyl)alanyl-seryl-^ 

lysyI(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsllon-isopropyl)-prolyl-D-alanylamide. 



Example 76 



Using the same procedure described in Example 75, but substituting D-3-(2-naphthyi)alanyl for 03-{4- 
10 fiuoropiienyi)aianyl the following compounds can be prepared: 

N-acetyl-alpha-aza-^lycy!-[>3-(2-flaphthyl)aianyl-D-tryptyl-seryhN-aipha-methyl-^^^ 

nlcot!nyl)-leucyi-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 

N-acetyl-aIpha-a2a-glycyl-D-3-(2-naphthyl)alanyl-D-tryptyl(NHndole-formyl^^ 

lysyl(N-epsilon-fticotinyl)-leucyl-lysyl(N-epsllon-isopropyl)-prolyl-D-aIanylamide; 
rs N-acetyl-alpha-ararglycyl-E}-3-(2-naphthyl)alanyl-D-3K3-ben2thienyl)alanyl^^ 

lysyl(N-epsiIon-nlcotinyiHeucyHysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 

N-acetyl-alpha-aza-glycyl-0-3-(2-naphthyl)alanyl-D-3-(4<hlorophenyl)aianyl-seryh 

lysyl(N-epsllon-nlcotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyi-D-aianylamide; 

^^acetyl-alpha-aza■^lycyl-D-3-(2-naphthyl)aIanyl-D-3-(cyclohexyl)alanyl-se^yI^ 
20 (N-epsilon-nicotinyl)-leucyl-lysyl(N-epsllon-isopropyl)-prolyl-D-alanylamlde; 

N-acetyl-alpha-aza-^lycyl-[>3-(2-^aphthyl)alanyl-D-3^2-thienyl)aianyl-s^ 

(N-epsibn-nlcotlnyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 

N-acetyl-alpha-a2a-gtycyl-E>3-(2-naphthyi)alanyl-[>2K4-thiazoly 

(N-epsilon-nlcotlnyl)-leucyhlysyl(r^epsilorHsopropylH5rolyl-D-aiany!amide; 
26 N-acetyl-aipha-aza-^lycyl-D-3-(2-^aphthyl)alanyl-D-3-(3-pyridyl)ala^ 

(N-epsilon-nicotinyi)-(eucylHysyl(l4^psilon-isopropylHyolyl-I>al^ and 

N-acetyi-aipha-a2a-glycyhC^3-(2Hiaphthyl)alanyl-D-3K3-quinoIy 

{N-epsilon-nicotlnyl)-teucyHysyl(N-epsilon^sopropyl)-prolyl-^^^ 

30 

Example 77 

Using the same procedure described in Example 78, but substituting D-phenylalanyi for D-3-(2- 
3S naphthyl)aianyi the following compounds can be prepared: 

|N^acetyl-alpha-aza-^lycyl-Di)henylalanyl-D-tryptyl-S8ryl-INJ-al^ 

leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alany!amide; 

N-acetyl-alpha-aza-glycyhDi3henylaIanyl-D-tryptyl(N-indole-formyl)-^ 

epsilon-nlcotlnyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-C>-aIanylamide; 
40 N-acetyl-alpha-aza-^iycyl-D-phenylaianyl-D-3-(3-benzmienyl)aIany^ 

epsilon-nicotlnylHeucyHy8yl(N-ep8ilon-isopropyl)-prolyl-D-alanyiamide; 

lvhacetyl-aipha-aza-t|lycyl-Di)henylalanyl-D-3-(4-chlorophenyl)^^^ 

epsilon-nicotinylH©ucyl-lysyi{N-epsiIon-isopropyl)-prolyhD-alanylamide; 

N-acetyl-aipharaza-glycyhD-phenylalanyl-D-3-(cyclohexyl)aia^^ 
45 epsiton-nlcotinyl)-leucyl-!ysyl{N-epsilon-isopropyl)-prolyl-D-aianyl^ 

iVI-acetyl-alpharaza-^lycyl-Di)henylalanyhD-3-(2-thienyl)alanyl-seryl-N-^ 

ep8ilon-nicotinylHeucyl-iysyi(N-epsilon-isopropyi)-prolyhD-alanylamide; 

N-acetyl-aipha-a2a-^lycyl-Di)henylalanyl-D-3-(4-thla2olyl)alanyhseryl-N-alpha^ 

epsiIon-nicotinylVleucyl-ly3yl{N-epsilon-lsopropyl)-prolyl-D-aIanylamide; and 
50 N-acetyl-aIpha-azarglycyl-CHDhenyialanyl-D-3-(ai5yridyl)alanyl-seryh 

epsiion-nicotinyl)-leucyl-ly8yl(N-epsilon-isopropylH)roly!-I>a!anylamide. 



Example 78 
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i^Ac-l>2-Nal-alpha-a2a-4-<;i-Phe-E>3'Pal-Ser-N-Me'Tyr-[>Lys(N"epsilon^ 
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Pro-E>-AiaNH2 



The same procedure described in Example 38 can i3e used to synthesize the peptide*resin Boc-0-3- 
Pal-Ser(0-B2lhN-Me-Tyr(0-2.6-diCi-B2l)-l>Lys(N-epsiion-FMOC)-l-eu-Lys(N,N-epsiIon-is 
AlaNH-Resin. This resin is treated with deblock solution (see Example 1) for 20 minutes to remove the Boc 
group, then washed twice with base wash, and three times with methylene chloride and reacted with 
carbonyldiimidazole (1.13g) In DMF (18mL) for 10 minutes. The peptide-resin is washed (3x) with methylene 
chloride and reacted ovemlght with a solution of N-Boc-N'-(4-CI-ben2yi)hydra2ine (1.8g) in (1:1) methylene 
chioride/DMF (18mL) to give N-Boc-alpha-aza-4-CI-Phe-0-3-Pai-Ser(O-Bzl)-N-Me-Tyr(O-2.e-diCI-B2l>-D-Lys- 
{N-epsilon-FMOC)-Leu-Lys(N,N-epsilon-isopropyl,Cbz)-Pro-D-AlaNH-Resin. This is treated with deblock so- 
lution for 20 minutes, base washed, and the synthesis is continued as described in Example 38. After HF 
treatment workup, and HPLC purification N-Ac-D-2-Nal-alpha-aza-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N- 
epslion-nicotinyl)-Leu-Lys(N-epsilon-isopropyl)-Pro-D-A]aNH2 can t>e obtained as the trrfluoroacetate salt 



Example 79 



Using the same procedure described in Example 78 and substituting tiie appropriate N-Boc-N'-aryf- 
hydrazine or N-Boc-N'-aikyl-hyrdazine for N-Boc-N -(4- Cl-benzyl)hydrazine the following compounds can 
be obtained: 

N-acetyi-D-3-^2Hiaphtiiyl)atanyl-aipha-aza*3K2Hfiaphthyl)alanyl-D-3-(3iDyridyl)alanyhseryl^ 

tyrosyl-0-lysyl(N-6psilon-nicotinyl)-leucyi-lysyi(N-epsilon-lsopropyl>-prolyl-D-alanylamide; 

N-acetyi-D-3-(2-naphtinyl)alanyl-alpha-aza-3-(4-fiuorophenyl)alanyhD-3-(3-pyridyl)alanyi-s^ 

mettiyi-tyrosyl-D-lysyl(N-epslkMi-nicotinylHeucyl-ly8yl(r^epsiion-isopropylHxoty^^ 

N-acetyl-D-3-(2-naphttiyl)alanyl-alpha-aza-3-(4-methoxyphenyl)aianyl-D-3-{3i}yri 

methyl-tyrosyl-D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-lsopropyl)-prolyl-E)^ 

N-acetyl-D-3-(2-naphttiy!)alanyl-alpha-aza-tryptyhD-3-(3-pyridyl)alanyl-seryl-N-^ 

(N-epsilon-nicotinyl)-leucyl-ly8yl(N-epsilon-isopropyl)-prolyl-D-alanyiamide; 

N-acetyl-D-3-(2-naphthyl)alanyl-aipha-aza-3-(3-benzttiienyl)aIanyi-D-3-(3iDyridyl)alanyh^ 

tyrosyl-D-lysyl(N-epsllon-nlcotinyl)-leucyl-lysyl(N-epsilon-lsopropyl)-prolyl-D-alanylamide; 

N-acetyhD-3-(2-naphthyl)alanyl-alpha-aza-3-(cyclohexyl)alanyl-D-3-(3iDyridyl)alan 

tyrosy(-[>lysyl(N-epsik)n-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-protyl-E^^ and 

N-acetyl-[>3^2-naphtiiyl)alanyhalpha-aza-3-(2-thienyl)aianyh[>3K3-pyridyl)al^^ 

tyrosyhD-lysyl(N-epsiIon-nlcotinyi)-leucyl-lysyl(N-epsiionHSopropyl)-prolyl-D-alanylamlde. 



Example 80 



N-Ac-alpha-aza"Qly-alpha-a2a'4"Ci-Phe-D-1-Nai-Ser*N-Me-Tyr-[>Lys(N-^p3ilon-nlcotin 

i3opropyi)-Pro-D-AiaNHa 



The same procedure described In Example 65 Is used to synthesize tiie peptide up to Boc-aipha-aza-4- 
CI-Phe-D-1-Nal-Ser(0-B2l)-r^Me-Tyr(C>2.6<liCI-Bzl)-D-Lys(N-epsilon-FMOC>-U^^ 
isopropyi,Cbz)-Pro-D-AlaNH-Re8ln. This resin is deblocked, reacted with carbonyldiimidazole, and reacted 
witii acetic hydrazlde as described In Example 65 to give N-Ac-alpha-aza-Giy-aipha-aza-4-CI-Phe-D-1-Nai- 
Ser(0-Bzi)-N-Me-Tyr(0-2.8<ilCI-Bd)-l>Lys(N-epsilon-FMOC)-Leu-Lys(N.N-epsilon^soprop 
AlaNH-Resin. The synthesis Is continued as described In Example 65. After HF treatment, workup, and 
HPLC purification N-Ac-alpha-aza-Qly-alpha-aza-4-CI-Phe-D-l -Nal-Ser-N-Me-Tyr-D-Lys(N-ep8ilon-nicotinyl)- 
Leu-Lys(N-epsllon-isopropyl)-Pro-D-AiaNH2 can be obtained as tiie trifluoroacetate salt 



Example 81 
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The same procedure described In Example 80 Is used, but substituting th appropriate Boc-D-amIno 
adds for Boc-D-1-Nal the following compounds can be made: 

N-acetyl-alpha-a2argIycyhalpha-aza-3-(4-chlorophenyl)alanyl-D-3-(3-benzthienyl)alanyl-seryh 
tyrosyl-D-lysyl(N-epsilon-nicotlnyiHeucyl-lysyl(r4-epsllonHSopropyl)-prolyl-D-alanylamide; 

5 N-ac tyl-alpha-a2a-glycyl-alpha-aza-3-(4-chlorophenyl)alanyl-D-tryptyl-s ryl-N-alpha-m thyl-tyrosyl-D-lysyl- 
(N-epsilon-nicotinyI)-leucyf-lysyl(N-epsiion-isopropyl)-pro!yl-D-alanylamlde; 
N-acetyl-alpha-aza-glycyl-alpha-aza-^-(4-chlorophenyl)aianyl-D-tryptyl(N^ 
methyl-tyrosyl-D-lysyl(N-epsilon-nicotinyl)-leucyWysyl(N-epsilon-isopropyl)-prolyN 
N-acetyl-aipha-aza-^lycyl-alpha-a2a-3-{4-chlorDphenyl)alanyl-D-3-(4-chlorophenyl)ala^ 

w m0thyl-tyrosyl-E)-lysyl(N-epsilon-nicotinyIhleucyHysyl(N-epsilonHSopropyl)-prolyl-D-a^ 
N-acetyl-alpha-aza-^lycyl-alpha-a2a-3-(4-chloroph9nyl)alanyl-D-3-(2-thienyl^ 
tyrosyl-D-lysyl(N-epsilon-nlcotlnyI)-leucyl-lysyl(N-epsllon-isopropyl)-prolyl-D-alanyl^ and 
N-acetyl-alpha-aza-glycyl-alpha-a2a-3-(4^hlorophenyl)aianyl-C>3-(2-naphth 
tyrosyl-D-iysyl(N-epslIon-nicotinyl)-leucyl-iysyl(N-epsilon-isopropyl)-prolyl-C>aianylamW 



Example 82 



N-Ac-Sar-alpha-aza-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys(l^psllon-nicotinyl)-Leu-Ly^ 

D-AlaNH2 ~" 



26 The procedure described In Example 80 Is used up to the step to give Boc-alpha-aza-4-CI-Phe-E>1-Nal- 
Ser(0-Bzl)-N.Me-Tyr(0-2.6KllCI-Bzl)-D-Lys(N-epsiIon-FMOC)-Uu-Lys(^ 

AlaNH-Resin, TTils resin is coupled to N-Ac-Sar and the synthesis completed as described in Example 63. 
After HF treatment woriojp, and HPLC purification N-Ac-Sar-alpha-aza-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D- 
Lys(N-epsilon-nicotlnyl>-Leu-Lys(N-epsilon-lsopropyI)-Pro-D-AIaNH2 can be obtained as the trifluoroacetate 
30 salt 



Example 83 

36 

The procedure described in Example 82 Is used, but substituting the appropriate Boc-D-amino acid for 

Boc-D-1-Nal the following compounds can be obtained: 

N-acetyl-sarcosyl-alpha-aza-3-{4K)hlorophenyl)alanyl-D-3-(3-benzthie^^ 

D-Iysyl(N-epsilon-nicotinylHeucyHysyl(N-epsiton-isopropyl)-prolyi-D-alany^^ 
40 N-acetyl-sarcosyMpha-azar3-(4-chiorophenyl)aianyl-D-3-(2-th(enyi)aianyk^^ 

Iy8yl(N-epsilonHiicotinyl)-leucyHysyl(N-epsilonHsopropyl)^ 

N-acetyhsarcosyi-aipha-aza-3^4-chtorophenyl)aianyl-D-tryptyhseryl-N-aip^ 

ep8iion-nicotinyl)-leucyf-ly8yl(N-epsi!on-lsoprDpyl)-prDlyl-D-alanylamlde; 

l^acetyl-3aicosyl-aIpha-aza-3-(4<h!orophenyl)alanyl-D-tryptyl(^ 
45 D-lysyl(N-epsiton-nlcotinylHeucyHysyl(N-ep«ik5nWsopropylh)rol^ 

N-acetyl-sarcosyl-aipha-aza-3-(4-chtorophenyl)alanyl-D-3K4-chlo^ 

tyrosyl-[Wy8yl{N^ilon-nlcotlnylhleucylHysyl(N-6psilon-isopropyl)-prolyhD-aianyla^ and 

N-acetyl-sarcosyl-alpha-a2a-3-<4-chlorophenyi)alanyl-D-3-(4Hnethoxyp 

tyrosyI-D-lysyl(N-epsllon-nicotinyOHeucylHysyi(N-epslIon-lsopropyl)-prolyl-[>alanyI 



Example 84 



The same procedure described In Example 38 Is used, but substituting in the synthesis Boc-D-amino 
acid for Boc-D-3-Pai. After HF treatment workup, and HPLC purification the following compounds can be 
obtained: 

N-acetyl-D-3-(2-naphthyl)alanyl-C>3-(4^hlorophenyl)aianyi-D-3-(1-n^ 
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tyrosyh(>lysyl(N-epsilonHiicotinyl)-leucyl-lysyl(N-epsllon-isopropyl)-prolyl-D-a!anylam ; 

N-acetyl-D-3-(2-naphthyl)alanyI-D-3-(4<;hlorophenyl)alanyl-l>3-(3-ben^ thyl- 

tyrosyl-[>lysyl(N-6psilonHiicotinyl)-leucylHysyl(N-epsiIonHsopropyl)-prolyl-D-aianylamid 

N-acetyl-D-3-(2-naphthyl)aIanyl-D-3-{4-chloroph nyl)alanyl-D-3-(2-thienyl)alanyl-s ryl-N-alpha-m thyl- 

tyrosyl-D-lysyl(N-epsiIon-nicotinyl)-leucyi-!ysyl(N-epsilon-isopropyl)-prolyl-l>alanylam 

N-acetyl-D-3-(2-naphthyi)alanyl-D-3-(4-chlorophenyl)alanyl-[>tryptyl-seryl-^ 

epsilon-nlcotinyl)-leucyl-lysyKN-Qpsilon-isopropyl)-proly!-D-alanylamlde; 

N-acetyl-D-3-(2-naphthyl)alanyl-D-3-(4-chlorophenyl)alanyl-D-tryptyl(N-lndole-fo 

tyrosyl-I>lysyl(N-epsilonHiicotinyl)-leucyl-lysyl(N-^p3lior^isopropyl)-prolyl-E)-aIanylami^ 

N-acetyl-E>-3K2-naphthyl)alanyl-D-3-(4-chlorophenyl)alanyl-D-tryptyI(N-indole^ 

tyrosyl-D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-proIyl-l>alanylamide; 

N-acetyhD-3K2-naphthyl)alanyl-D-3-(4K:hiorophenyl)alanyl-D-3-(4HTietho^ 

methyi-tyrosyl-l>lysyl(N-opsilon-nlcotinyl)-leucyi-lysyi(N-epsiion-isopropyl)-prolyl-^^^ 

N-ac0tyl-D-3-(2-napmhyl)alanyi-D-3-(4K3hlorophenyl)alanyl-D-tyrosyl((>methyl) 

D-lysyl(N-epsi!or>nicotinyl)-!eucyl-lysyl(N-epsilon^sopropylHDrolyl-D-alanylamide; 

N-ac8tyl-D-3-(2-naphthyl)alanyl-D-3-(4-chlorophenyl)alanyl-D-3-(3K?uinolyl)a^ 

tyrosyl-D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanyte and 

N-acetyl-[>3-(2-naphthyl)alanyl-D-3-(4-chIorophenyl)alanyl-D-3-(cyclohexyl)alanyl-^ 

tyrosyl-C>lysyl{N-epsilon-nicotinyl)-leucyhlysyl(N-epsiIon-isopropyl)-prolyl-D-aIanylamide 



Example 85 



N-AC'D-2-Nai-D-4'CI-Phe-N-alpha-aza-^Pal-Sef'I^M9-Tyr-D-Lys(N-epsilon-nic^^ 

isopropyl)-PfoD-AlaNH2 



The procedure described In Example 38 Is used up to step Boc-Ser(0-Bzl)-N-Me-Tyr(0-2.6-diCI-Bzl)-D- 
Lys(N-epsilon-FMOC)-Leu-Lys(N,N-epsllon-isopropyl.Cb2)-Pro-D-AIaNH-Resln. The resin Is treated with de- 
block solution for 20 minutes to remove the Boc group, treated with base wash, and reacted with 
carbonyldilmidazole for 10 minutes, washed (3x) with methylene chloride, and reacted overnight with N-Boc- 
N'-(3-pyrldylmethyl)hydra2ine as described In Example 78 to give Boc-alpha-aza-3-Pal-Ser(0-B2l)-N-Me- 
Tyr(C>-2,6-dlCI-Bzl)-D-Lys(N-epsilon-FMOC)-Uu-Lys(N,N-epslIon-lsopropyl,Cb2)-F^^ This 
resin is deblocked and then coupled with Boc-0-4-CI*Phe and N-Ac-D-2-Nal as described in Example 38. 
After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-D-4-CI-Phe-N-alpha-aza-3-Pal-Ser-N-Me- 
Tyr-D-Lys(N-epslton-nicotInyl>-Leu-Lys(N-epsiion-lsopropyl)-Pro-D-AlaNH2 can be obtained as the 
trifluoroacetate salt 



Example 86 



Using the procedure described in Example 85, but substituting the appropriate N-atpha-aza-amino adds 
for N-alpha-aza-3-Pal the following compounds can be prepared: 
N-ac0tyl-D-3-(2-naphthyl)alanyl-E>3-(4-chlorophenyl)alanyl-N-alpha-aza-3-(1-n 
methyl-tyrosyhD-lysyl(N-epsilon-nicotinyl)-leucyHysyl(N-epsilon-(sopropyl)i3rolyl-D-^ 
N-acetyl-D-3-<2-naphthyl)alanyl-D-3-(4<hlorophenyl)aJanyl-N-alpha-aza-^(34)enzthienyl)al^ 
alpha-methyl-tyrosyl-D-lysyl(N-epsllon-nlcotinyl)-leucyhly8yl(N-epsilon^sopropylhprolyl-D-alanylamid 
N-acetyl-D-3-(2-naphthyl)aJanyl-D-3-(4-chlorophenyl)aianyl-N-alpha-aza-tryptyl-8 
D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-ep8ilon-lsopropyl)-prolyl-0-alanylamide; 
N-acetyl-l>3-(2-naphthyl)aIanyl-D-3-(4<hlorophenyl)alanyl-N-alpha-a2a-tryptyl(N-^ 
aIpha-methyl-tyrosyl-[>Iysyl{N-epsllorHilcotinyl)-leucyhly8yl(l^ep8ilonWsopropyl)i^ 
N-acetyl-D-3-(2-naphthyl)alanyl-D-3-(4-chlorophenyl)alanyt-N-alpha-a2a-tryptyl^ 
alpha-methyl-tyrosyl*[>iysyl(N-6psik)n-nicotlnyl)-leucyHy$yl(N-epsilon-isopropyl)-prolyh^ 
N-acetyl-[>3-(2-naphthyl)alanyh)D^(4-chlorophenyl)alanyl-N-alpha-aza-3-(4-methy^ 
alpha-methyi-tyrosyl-D-ly8yl{N-ep3ilon-nicotinyl)-leucyl-ly8yl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 
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N-acetyl-D.3-(2-naphthyl)alanyl-I>3-(4-chlorophenyl)aianyl-N-alpha- 
methyhtyrosyl-D-lysyl(N-epsilon-nicotlnyl)-leucyl-lysyl(N-epsilonHsopropyl).pro 
N-acetyl-D-3K2-naphthyI)alany|.D-3-(4K:hlorophenyl)alanyl-N.alpha-a2a-^^ 
aJpha-methyl-tyrosyhD-Iysyl(N-epsflon-nicotinyl>-leucyl-lysyl(N^psilon-isopr^^^ 
5 N-acetyl-D-3.(2-naphthyl)aIanyl-D-3-(4.chlorophenyl)alanyl-N-alpha methoxyphenyl)alanyl-seryl-N- 
alpha^nethyl-tyrosyl-D-lysyi(N^psik)rHiicotinyl).|eucylHysyl(l^ 
N-ac8tyl-D-3-(2-naphthyl)aianyl-D-3-(4^loroph0nyl)alanyl-N-alpha-ffi^^ 

methyl-tyrosyl-D-lysyl(N^psilon-<iicotinyl)-leucyl-lysyl(N-«psllon-iso and 
N-acetyl-D-3-(2^aphthyi)alany|.D-3K4-chiorophenyl)alanyl-N-aIpha-a2a-^^^ 
10 methyl-tyrosyl-D-lysyl(N-epsiIon-nicotinyl)-leucyMysyl(N-Gpsilon-isopro^^ 



Example 87 

75 



rsNAc-aza^ly-[ >4-CI-Phe-D-1-Nal-N-Me-S9r-Tyr-D-Lys(N-^psilor^^ 

PrchD-AlaNHa ~ — 



20 



The procedure described in Exanr»p(e 65 is used, but substituting Boc-Tyr(0-2-Br-Cbz) for Boc-N-Me- 
Tyr(0-2.6-diCI-Bzl), and Boc-N-Me-Leu for Boc-Lou and adding 0.1% DMAP to the solutions of Boc-D-1-Nal 
and Boc-D-Lys(N-epsllon-FMOC). After HP treatment workup, and HPLC purification N-Ac-aza-Gly.04-CI- 
Phe-D-1-Nal-N-Me-Se^-Tyr-D-Lys(N-eps^lon-nicotiny^)-^^Me-Leu-Lys(N-epsilon^ can 
25 be obtained as the trtfluoroacetate salt. 



Example 88 
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N-Ac-a2a-Gly-D-4>CI-Phe-D>1-Nal-N-Me-Ser-N-Me-Tyr-D-Lys(N^p8i^ 

Pro-D-AlaNH2 " 

35 

The procedure described in Example 87 Is used, but substituting Boc-N-Me-Tyr(0-2.6<JiCI-Bzl) for Boc- 
Tyr(0-2-Br-Cbz), Boc-L«u for Boo-N-Me-Leu and adding 0,1% DMAP to the solution of Boc-N-Me-8er(0- 
Bzl) instead of Boc-D-Lys(N-epsilon-FMOC), After HP treatment, workup, and HPLC purification N-Ac-aza- 
Qly-D-4-ChPhe-D-1-Nal-N-Me-Ser-N-Me-Tyr-D-Ly8(N-^psilon-nicotinyl)-Uu-Lys^ 
40 AIaNH2 can be obtained as the trifluoroacetate sail 



Example 89 

48 

N-Ac-aza■^ly■4^C^Phe■D-1^Na^Thr■^^^4e^Tyr-E>Lys(l^>^ps^lon■nicot^^^ 

~ AlaNHg — 

50 

The procedure described in Example 65 is used, but substituting Boc-Thr(0-Bzl) for Boo-Ser(0-B2l). 
After HP treatment woricup, and HPLC purification N-Ac-aza-Qiy-D-4-CI-Phe-D-1-Nal-N-Me-Ser-N-Me-Tyr-D- 
Lys{N-epsilon-nicotinyl)-Leu-Lys(N-ep8ilon-isopropyl)-Pro-OAIaNH2 can be obtained as the trifluoroacetate 
salt 

55 



Example 90 
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N-Ac-aza-Giy-P-4-CI-Ph9-[>1-Nal-Ala-N-Me-Tyr-D-Lys(N-epsilon-nicotinyl)-N-Me-Leu-Lys(N 



Pro-D-AlaNH2 



70 



The procedur described in Example 65 is used, but substituting Boc-Ala for Boc-Ser(OBz]) and Boc- 
N-Me-Leu for Boc-Leu and adding 0.1% DMAP to the solution of Boc-Lys(N-epsilon-FMOC). After HF 
treatment, workup, and HPLC purification N-Ac-aza-Gly-D-4-CI-Phe-D-1-NaI-Ala-N-Me-Tyr-D-Lys(N-epsiIon- 
nicotinyl)-N-Me-Leu-Lys(N-epsilon-isopropyl)-Pro-D-AlaNH2 can be obtained as the trifluoroacetate salt. 



Example 91 



7M-Ac-aza'<3ly-D-4^l"Phe-D-1-Nal-Gln-N-Me-Tyr-(>Lys(N-epsilon-nicotinyl)-Le^ 

AlaNH2 [ 



The procedure descnbed in Example 65 Is used, but substituting Boc-GIn for Boc-Ser(0-Bzl). After HF 
20 treatment, workup, and HPLC purification N-Ac-aza-Gly-D-4-CI-Phe-D-1-Nal-Gln-N-Me-Tyr-D-Lys(N-epsilon- 
nicotinyl)-N-Me-Leu-Lys(N-epsiion-isopropyl)-Pro-D-AiaNH2 can be obtained as the trifluoroacetate salt. 



Example 92 

25 



N-Ac-P-2-Nal-D^CI-Phe-P-3-Pal-Ser-N"Me-Tyr-(0-Me)-D-Lys(N-epsilon-nicotinyl)-Leu-Lys(N^ 

Pro-D-AlaNH2 

30 

The procedure described in Example 38 is used, but substituting Boc-N-Me-Tyr(OMe) for Boc-N-Me- 
Tyr(0-2,6-diCi-Bz!). After HF treatment, workup, and HPLC purtficatlon N-Ac-D-2-Nal-CM-CI-Phe-D-3-Pal- 
Ser-N-Me-Tyr(0-Me)-l>Lys(N-epsllon-nlcot!nyi)-Leu-Lys(N-epsilon-isopropyl)-Pro-D-AlaNH2 can be obtained 
35 as the trffluoroacetate salt 



Example 93 



40 



N-Ac-aza-<Sly-[M-CI-Phe-l>1-Nal-Ser-N-Me-Tyr(0-Me)-P-Lys(N-epsiion-nicotinyO 

Pro-D-AlaNH2 



The procedure described in Example 65 is used, but substituting Boc-N-Me-Tyr(O-IVIe) for Boc-N-Me- 
Tyr(O-2,0-dlCI-Bzi). After HF treatment, workup, and HPLC purification N-Ac-aza-Gly-D-4-CI-Phe-D-1-Nal- 
Ser-^^Me-Tyr(0-Me)-D-Lys(N-epsik)n-nlcotinyl)-Leu-Lys(N-epsilon-isopropyl)-Pro-D-AlaNH2 can be obtained 
as the trifluoroacetate salt 
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N-Ac-aza-Gly'D-4^l-Phe-D-1-Nal-Ser'N-Me-Phe-D'Lys(N-epsilon-nicotinyl)-l-eu-Lys(N-epsilon^ 

AlaNH2 
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The procedure described in Example 93 Is used, but substituting Boc-N-IVIe-Phe for Boc-N-Me-Tyr(0- 

2.6-diCI-Bzl). After HF treatment, workup, and HPLC purification I^Ac-aza-Gly-CM-CI-Phe-D-1-Nal-Ser-N- 

Me-Phe-D-Lys(N-epsilon-nicotinyl)-Leu-Ly3(N-epsilon-isopropyl)-PrD-D-AlaNH2 can be obtain d as ttie 
trifluoroacetate salt 



Example 95 

70 

N-Ac-aza'<3ly-D-4-CI-Phe-C>-1-Nal-Ser-N-Me-4-F-Phe-D-Lys(N-epsiion-nicotinyO 

Pro-D-AlaNH2 ~ 

76 The procedure described in Example 94 is used, but substituting Boc-N-I^e-4-F-Phe for Boc-N-IVIe-Phe. 
After HF treatment, workup, and HPLC purification N-Ac-aza-Gly-D-4-Ci-Phe-D-1-NaI-Ser-N.|VIe-4-F-Phe-D- 
Lys(l^psilon-nicotinyl)-l^u-Lys(N-epsilonHSOpropyl)-Pro-D-AlaNH2 can be obtained as the trifluoroacetate 
salt 

20 

Example 96 



da-Ac-Sar-D^I-Phe-D-3-Bal-Ser-N-Me-Tyr(<>MehD-Lys(N-epsllon-^icotiny^ 

D-AlaNHz ~ 

The procedure described in Example 63 is used, but substituting Boc-03-Bal for Boc-D-1-Nal and Boc- 
30 N-Me-Tyr(0-l\ie) for Boc-N-Me-Tyr(0-2.6<liCI-Bzl). After HF treatment workup, and HPLC purification N-Ac- 
Sar-D-4- CI-Phe-D-3-Bal-Ser-N-Me-Tyr(0-IWe)-D-Lys(N-epslIon-nlcotlnyl)-Leu-Lys(N-epsil^^ 
OAIaNH2 can be obtained as the trifluoroacetate saft 



^ Example 97 



N:AC2A^-Gly^£4^^ 

AiaRFb " 

The procedure described In Example 65 Is used, but substituting Boc-N-IVIe-Arg(Tos) for Boc-N-IVIe-Tyr- 
(0-2.6-diCI-Bzl). After HF treatment workup, and HPLC purification N-Ac-A2a-Gly-D-4-CI-Phe-D-l-Nal-Ser- 
46 N-Me-Arg-D-Lys(N-epsilon-nicotinyl)-Leu-Lys(N-epsilonHsopropyl)-Pro-0-^ can be obtained as the 
trifluoroacetate saft 



Example 98 



50 



N-Ac-D-2-Nal-P-4-CI-Phe-D-3-Pal-Ser-N-Me-Lys(N-epsilon-nicotinyO^^ 
"~ epsilon-isopropyl)-Pro-D-AlaNH2 



55 



The procedure described in Example 38 is used, but substituting Boc-N-Me-Lys(N-epsIk)n-FMOC) for 
Boc-N-Me-Tyr{02.6-dia-B2l) and after renroval of the FMOC double amount of nicotinic add Is used for 
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coupling. After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me- 
Lys(N-epsilonHnicotinyl)-D-Lys(N-epsilon-nicotinyl)-L^u-Lys(N-epsi!onHSOpropyl)-Pro-D-AIaNH2 can be ob- 
tained as the trifluoroacetate salt. 



Example 99 



7 QN-Ac-D-2-Nal-[>4-CI'Phe-D-3*Pai-Ser-N-Me-Om(N-delta'nicotinyl)-D-Trp-Leu-Lys(N-ep$non-i 

aEnH; 



The procedure described in Example 98 Is used, but substituting Boc-N-Me-Om(N-delta-FMOC) for 
75 Boc-N-Me-Lys(N-epsilon-FMOC) and Boc-D-Trp for Boc-D-Lys(N-epsiion-FMOC) and without doubling the 
amount of nicotinic acid. After HF treatment, worloip. and HPLC purification N-Ac-D-2-Nai-D-4-CI-Phe-D-3- 
Pai-Ser-N-Me-Om(N-delta-nlcotinyl)I>Trp-l^-Lys(!ShepsiIon-isopropyl)-Pro-D-AlaNH2 can be obtained as 
the trifluoroacetate salt. 



20 



Example 100 



25 N-Ac-aza-<3ly-D-4'CI-Phe-DO-Nai-Ser-N-Me-Arg-D-Lys(N-epsilon-anisic)-Leu-Arg-Pro-[^^ 



The procedure described in Example 97 is used, but substrtuting 4-methoxybenzolc acid for nicotinic 
add and Boc-Arg{Tos) for Boc-Lys(N.N-epsilon-l8opropyl.Cb2) After HF treatment, workup, and HPLC 
30 purification h^Ac-aza'<3ly-D-4<;i-Phe-D-1-Nal-Ser-I^Me-Arg-D-Lys(N-ep8ilon-anisic)-Leu-Arg 
can be obtained as the trifluoroacetate satt 



Example 101 

35 



N-Ac-D-2-NahD-4-CI-Phe-D-3-Pal-Ser-N*Me-Arg-D-Lys(N-epsiton-anisic)-Leu-Ly8(N-epsilon-isopropy 

AlaNH2 

40 

The procedure described in Example 38 Is used, but substituting Boc-N-Me-Arg(Tos) for Boc-fNJ-Me-Tyr- 
{0-2.MiCI-Bzl), Boc-Arg(Tos) for Boc-Lys(N,N-epslion-isopropyl. Cbz) and 4-methoxybenzoic acid for 
nicotinic add. After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-l^ 
45 Me-Arg-D-Lys{N-epsilon-nicotinyl)-Leu-Lys(N-epsilon^sopropyi>■Pro-D-AlaNH2 can be obtained as the 
trifiuoroacetate salt 



Example 102 

50 



N-Ac-D-2-Nal-[>4'CI-Phe-D-3*Pa[-Ser-N-Me-Hcit(NH2)-D-Lys(N-epsilon-nicotinyi)-Leu-Lys(N-epsilon-lTO^ 

Pro-OAiaNH2 

56 

The procedure described in Example 38 Is used, but substituting Boc-N-I^Lys(N-epsllon-FMOC) for 
Boc-N-Me-Tyr(0-2.6-diCI-B2l) and Boc-D-Lys(N-epsllon-nlcotinyl) for Boc-D-Lys{N-epsiion-Fiy/IOC). With the 
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completion of the synthesis, the resin is treated with 30% piperldine (30mL) in DMF overnight to remove 
the FMOC group, washed (3x) with methylene chloride, and reacted with a solution of carbonyldiimidazole 
(1.13g) in DMF (18mL) for ten minutes, washed (3x) with methylene chloride, and then reacted overnight 
with a solution of anhydrous hydrazine (2mL) in (1:1) methylene chloride/DMF (18mL). The resin is washed 
(3x) with methylene chloride, dried, and treated with HF/anisole. After woricup and HPLC purification N-Ac- 

D-2-NaI.C>-4.CI-Phe-D^Pal-Ser-N-Me-Hcit(NH2)-D-Lys(N-epsllon-nicotinyl)-Leu-Lys(N-epsllon-i^^^^ 
Pro-D-AlaNH2 can be obtained as the trifiuoroacetate salt 



^0 Example 103 



N-Ac-D-2-Nal-D-4-CI-Phe-[>3-Pal-Ser-N-Me-Hcit(NHAc)-D-Lys(N-epsilon-nlcotin^^ 

^ Pro-D-AlaNH2 " 

The procedure described in Example 102 is used, but substituting acetic hydrazlde for anhydrous 
hydrazine. After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-[)-4-CI-Phe-D-3-Pal-Ser-N-IVIe- 
20 Hcit(NHAc)-D-Lys(N-epsilon-nicotinyl)-Leu-Lys(N-epsilon-isopropyl)-Pro-D-AlaNH2 can be obtained as the 
trifiuoroacetate salt 



Example 104 

25 



N-Ac-aza'^ly-[>4-CI'Phe-D'Tmp-Ser-N-Me"Tyr-D-Lys(N-epsilon-<iicotinic) 

~ aSnH; • 



30. 



3S 



40 



The procedure described in Example 65 is used, but substituting Boc-D-Tmp for Boc-OI-Nal. After HF 
treatment, woricup. and HPLC purification N-Ac-aza-Qly-D-4-CI-Ph9-D-Tmp-Ser-N-Me-Tyr-I>Lys(N-epsllon- 
nlcotinic)-Leu-Lys(N-epsilon-lsopropyl)-Pro-D-AlaNH2 can be obtained as the trifiuoroacetate salt. 



50 



Example 105 



N-Ac-D-2-Nal-D-4-CI-Phe-D-a-Pal'8er-N-Me-Tyr-D-3-Bal-Leu-Lys(N-epsitonW^^ 

The procedure described in Example 38 ts used, but substituting Boc-D-3-Bal for Boc-E>Lys(N-epsiion- 
FMOC). After HF treatment, workup, and HPLC purification N-Ao-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr- 
D-3-Bal-Leu-Lys(N-epsi!on-isopropyl)-Pro-D-AiaNH2 can be obtained as the trifiuoroacetate salt. 

Example 106 



Using the procedure described In Example 105, but substituting Boc-D-3-Bal with the appropriate Boc- 
D-amino adds the following compounds can be obtained: 
r^acetyl-D-3K2-naphthyl)alanyl-D<H4-chIorophenyl)alanyl-D-^ 
55 tyrosyl-D-lysyhleucyhlysyl(N-epsilon-isopropyl)-proiyl-D-alanylamide; 

N-acetyl-D-3-(2-naphthyi)aIanyl-D-3-(4^hlorophenyl)alanyl-D-3-(3-pyridyl)al^ 

tyrosyl-l>^mIthyl-leucyWysyl(N-epsilonHSOpropyl)-prolyl-(>alanylamide^ 

^^acetyl-W-{2-naphthyl)alanyl-D-3-{4K:hlorophenyl)aianyl-D^ 
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tyrosyl-D-citrullyl-leucyl-!ysyl(N-epsllon-isopropyl)-prolyl-D-alanylamide; 

N-acetyl-D-3r-(2-naphthyl)alanyl-D-3-(4-chloroph nyl)aianyl-D-3-(3-pyridyl)alanyl-seryl-N-alpha-methyl- 
tyrosyl-D-homcK:itnjllyl-leucyl-lysyt(N-epsilon^sopropyl)-prolyl-D-alany^ ; 
N-acetyhD-3^2-naphthyl)alanyl-D-3-(4-chlorophenyl)alanyl-D-3-(3-pyri^^ 
5 tyrosyl-D-argfnyl(N*^-di thyl)-leucyWysyl(N-epsilon-isopropyl)-prolyl-D-alanylamid ; and 
N-acetyhD-3-(2-naphthyl)alanyhD-3-(4-chlorophenyl)alanyl-D-3-(3-pyridyl)alanyl-^ 
tyrosyi-D-arginyl-leucyl-lysyl(N-epsl!on-isopropyl>i3rolyl-D-alanylamlde. 



10 Example 107 



N'Ac-D'2-Nal-D-4^CI-Ph9'D-3-Pal-Sef-r^Me-Tyr-[>Ly3(N-epsilon-anisic)-Leu-Lys(N-epsi!on^ 
75 AlaNH2 



The procedure described in Example 62 is used, but substituting 4-methoxybenzGic acid for 2- 
pyrazinecarbcxyiic acid. After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-D-4-CI-Phe-D-3- 
20 Pal-Ser-N-Me-Tyr-D-Lys(N-epsiIon-anislc)-Leu-Lys(N-epsiion-isopropyl)-Pro-D-AlaNH2 can be obtained as 
the trifiuoroacetate salt. 



Example 108 

25 



N-Ac-D-2-NahD-4-CI-Phe-D-1-Nai-Ser-I^Me-Tyr-D-Ser(0-aipha-L-FVia)-Leu-Lys( 

AlaNHa 

30 

The peptide l^u-Lys(N,N-epsilonHsopropyl,Cbz)-Pro-D-AlaNH2 Is prepared by soiid phase synthesis as 
described In Example 38. TTils peptide Is coupled to N- alpha-FMOC-D-Ser(Otri-Ao-aipha-L-Rhamnosyl)-OH 
in DMF and in the presence of DCC and HOBt to give after purification 4-0-Ser-(0-tii-Ac-L-Rhamnosyi)-Leu- 

35 Lys(N,N-epsilon-lsopropyi,Cbz)-PrO"D-AlaNH2. The obtained peptide is coupled to Boc-D-1-Nal-Ser-N-Me- 
Tyr-OH using the aforementioned conditions to give Boc-D-1-Nai-Ser-N-Me-Tyr-D-Ser-(0-tri-Ac-L-Rham- 
nosyl)-Leu-Lys(N,N-epsilon-isopropyl,Cbz)-Pro-D-AiaNH2. The obtained peptide is purified and coupled to 
N-Ac-[>2-Nal-D-4-CI-Phe-OH. using the aforementioned conditions, to give N-Ac-D-2-Nai-EM-Ci-Phe-0-1- 
Nai-Ser-N-Me-Tyr-[>SerKO-tri-Ac-L-Rhamno5yi)-Uu-Lys(N,N-epsiton-lsopropyi.C^ The 

40 peptide is catalytically hydrogenated in methanol at pH 4.5 in the presence of Pd catalyst. At the end of the 
reaction the catalyst is filtered and the filtrate is concentrated In vacuo . The residue is dissolved in 
dimethylacetamide and treated wiht hydrazine hydrate for 4 hours afroom temperature. After removal of the 
solvents in vacuo and HPLC purification of the residue N-Ac-l>2-Nai-D-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D- 
Ser(0-a!ph8-L-Rha)-Leu-Lys(N-epsilon-i80propyl)-Pro-D-AlaNH2 can be obtained as the trifiuoroacetate salt. 

45 

Example 109 



so 

N-Ac-D-2-Nai-D-4-CI-Phe-D-3-Pai-Ser'N-Me-Tyr-D'Lys(N-epsilon-nlcotlnyl)-C 

AliRH^ 



66 The procedure described in Example 38 is used, but substituting Boc-Cha for Boc-Leu. After HF 
treatment, workup, and HPLC purification N-Ac-E)-2-Nal-[>-4-CI-Phe-D- 3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsilon- 
nicotlnyl>-Cha-Lys(N-epsik)n-isopropyl)-Pro-D-AIaNH2 can be ot)tained as the trtfluoroacetate salt 
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Example 110 



l^-A(^Sar-D-4-CI-Phe-[^1-Nal-Ser-N-Me-Tyr-D-Lys(N^psilon-nicotinyl)-N-M^ 

D-AlaNH2 ~~~ " 



The procedure described in Example 63 Is used, but substituting Boc-N-Me-Cha for Boc-Leu and 
10 adding 0.1% DMAP to the solution of Boc-D-Lys(N-epsllon-FMOC). After HF treatment, workup, and HPLC 
purification N-Ac-Sar-E)-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-C>Lys(N-epsilon-nicotinyl)-N-Me^^^ 
isopropyl)-Pro-D-AlaNH2 can be obtained as the trifluoroacetate salt. 



Example 111 



N-Ac-aza-Gly-[>4-Ct-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys(N-epsilon-nicotinyl)-lle^^ 



The procedure described in Example 65 is used, but substituting Boc-Leu with Boc-ileu. After HF 
treatment, woricup. and HPLC purification N-Ac-a2a-Giy-D-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys{N-epsi!on- 
25 nicotinyl)-lleu-Lys(N-epsilon-isopropyl)-Pro-l>AIaNH2 can be obtained as the trifluoroacetate salt 



Example 112 

30 

N-Ac-Sar-D-4-CI-Phe-l>1-Nai-Ser-N-l\/le-Tyr-D-Lys(N-epsilon-^icotinyl)^ 

AiaNH2 ~ 

35 

• The procedure described in Example 63 is used, but substituting Boc-Ser(0-Bzl) for Boc-Leu. After HF 
treatment, woricup. and HPLC purification N-Ac-Sar-D-4-CI-Phe-D-1-NahSer-N-Me-Tyr-D-Lys(N-epsiion- 
nlcotlnyl)-Ser-Lys(N-epsl!on-isopropyl>-Pro-D-AlaNH2 can be obtained as the trifluoroacetate salt 

40 

Example 113 



45 N-Ac-Sar-D-4-CKPhe-D-1'Nal-Ser-N-Me-Tyr-D-Lys(fs^epsllonHiicotinyl^Ser-N-M^^ 



The procedure described in Example 51 is used, but substituting Boc-N-Me-Arg(Tos) for Boc-Arg(Tos) 
and adding 0.1% DMAP to the Boc-Leu solution. After HF treatment woricup. and HPLC purification N-Ac- 
50 Sar-D-4-CI-Phe-D-1-NaI-Ser-N-I^Tyr-D-Lys(N-epsilon-nlcotinyl)-Ser-N-Me-^ can be ob- 

tained as the trifluoroacetate salt. 



Example 114 

55 



N-Ac-D-2-NaM)-4<;i-Phe-D-3-Pal-Ser-N-IVIe-Tyr-D-Lys(N-epsilon-nicoti 
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The procedure described In Example 38 is used, but substituting Boc-Lys(N-epsilon-Cb2) for Boc-Lys- 
(N,N-epsilonHSopropyl,Cb2). After HF treatment workup, and HPLC purification N-Ac-D-2-Nai-D-4-CI-Phe-D- 
6 3-Pal-Ser-N- Me-Tyr-OLys(N-epsilon-nicotinyl)-Leu-Lys-Pro-D-AlaNH2 can be obtained as the 
triftuoroacetate salt 



Example 115 

70 



N-Ac-E>2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr'[>Lys(N-epsllon-nicotinyl)-Leu^ 

" AlaNHa " 

IS 

The procedure described in Example 38 is used, but substituting Boc-Lys(N,N-epsik)n-cyclohexyl.Cbz) 
for Boc-Lys{N,N-epsilon-isopropytCbz). After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-D- 
4-CI-Phe-[>3-Pai-Ser-N-Me-Tyr-D-Lys(N-epsilon-nlcotinyl)-Leu-Lys(N-epsilorM:^ can 
20 be obtained as the trtfluoroacetate salt 



Example 116 

25 

N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pai-Ser-N-Me-Tyr-D-Lys(N^psilon-nicotlnyl)-Leu-^ 



30 The procedure described in Example 38 Is used, but sustitutlng Boc-Hcit for Boc-Lys(N,N-epsik)n- 
isopropyl.Cbz). After HF treatment workup, and HPLC purification N-Ac-D-2-Nal-EM-CI-Phe-D-3-Pal-Ser-N- 
IWe-Tyr-l>Lys{N-epsiIon-nicotinyl)-Leu-Hclt-Pro-D-AlaNH2 can be obtained as the trtfluoroacetate sait 



35 Example 117 



N-Ac-D-2-NahD^"CI-Phe-E)-3-Pal-Ser-N-Me-Tyr-I>Lys(N-epsik>n-nicotlnyl^ 
40 AiaNH; 



The procedure described in Example 3B is used, but substituting Boc-Lys(l^psi!on-FMOC) for Boc- 
Lys(N,N-ep8lion-lsopropyl.Cbz) to give N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser(0-Bzl)-N-l\^e-Tyr(0-2.6-diCI- 

45 Bzl)-D-Lys(N-epsiIon-nicotinyl)-Leu-Lys(N-epsilon-FMOC)-Pro-D-AiaNH-Resin. This resin is treated with 30% 
piperidine-DMF solution ovemight washed (3x) with methylene chloride, and then reacted with a solution of 
carbonyldlimidazole (1.1 3g) in DMF (18mL) for 10 minutes, washed (3x) with methylene chloride and treated 
ovemight with a solution of anhydrous hydrazine (1.5mL) in (1:1) DMF/methylene ciitoride, dried, and 
treated with HF/anisoie at o'C for 1 hour. After woriaip and HPLC purification N-Ac-D-2-l^-D-4-CI-Phe-D- 

60 3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsllon-nicotinyl)-Leu-Lys(N-ep8iion-CO-hyz)-Pro-D-AlaNH2 can be obtained 
as the trifiuoroacetate salt. 



Example 118 

65 



N-Ac-D-2'Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-[>Lys(N-epsiton-^ 
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A!aNH2 



TTie procedure described in Example 117 is used, but substituting acetic hydrazide for anhydrous 

hydrazine. After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pai-S r-N-Me- 

Tyr-D-Lys{N-epsilon-nlcotinyl)-Leu-Lys(N-epsiion-CO-hyzAc)-Pro-D-AlaNH2 can be obtained as the 
trifluoroacetate salt 



'0 Example 119 



N-Ac-Sar-P-4-CI-Phe-D-1-Nai-Ser-N-Me-Tyr-D-Lys(N-epsilon-nicotinyl)^Leu-Lys(N-epsl 
'6 — ___ ^ _ 



The procedure described In Example 63 Is used, but substituting Boc-aza-Qly-NH-Resin for Boc-D-Ala- 
NH-Resin. After HF treatment, workup, and HPLC purification N-Ac-Sar-D-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr- 
20 D-Lys(N-epsilon-nicotinyl)-Leu-Lys(N-epsilon-isopropyl)-Pro-aza-QlyNH2 can be obtained as the 
trifluoroacetate salt 



Example 120 

26 



N-Ac-azarGly-D-4^l-Phe-P-1-Nal-Ser'N-Me-Tyr-D-Lys(N-epsilon'nicotinylh 

' ~ SerNHa ' 

30 

The procedure described In Example 63 Is used, but substituting Boc-D-Ser-NH-Resin for Boc-D-Ala- 
NH-Resin. After HF treatment, woricup, and HPLC purification N-Ac-aza-Gly-IM-CI-Phe-D-1-Nal-Ser-N-Me- 
Tyr-C>-Lys(N-epsiIon-nlcotinyl)-Leu-Lys(N-epsllon-isopropyl)-Pro-D-SerNH2 can be obtained as the 
35 trifluoroacetate salt 



Example 121 



40 



N-Ac-E)-2-NaJ-D-4<;hPhe-D-3-Pal-Ser-NMe-Tyr-D-Lys(N-epsliQnHiicotiny 

~ AzaglyNHa " 

45 

The procedure described In Example 119 Is used but substituting N-Ac-D-2-NaI for l^l-Ac-Sar and Boc- 
D-3-Pal for Boc-D-1-Nal to provide the title compound. 



50 Example 122 



55 



N-Ac-[>2-Nal-[>4-CI-Phe-D'^Pa^Ser-N-Me-Arg-D-Mbha-Leu-Arg-PrD-D-^^ 

The procedure described in Example 39 is used but substituting Boc-D-3-Pal for Boc-D-2-Thia, Boc-N- 
Me-Arg(Tos) for Boc-N-IV(e-Tyr(0-2,6-diCI-Bzl) and Boc-D-4-(4-methoxybenzoyl)Homoala for Boc-D-Lys(N- 
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epsilon-Cbz) to provid the titi compound. 



Example 123 

5 



N'Ac-D"2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Harg(NQ.NQHjiEt)-Leu-Harg(NQ,NQ'di^ 

70 

The procedure described in Example 38 Is used by substituting Boc-D-Homoarg(N*^,N*^-diEt) p- 
toluenesulfonate for Boc-D-Lys(N-epsilon-FMOC) and Boc-Homoarg(N*^.N°-diEt) p-toluenesulfonate for Boc- 
Lys(N-epsilon-lsopropyl.Cbz) to give the title compound. 

16 

Example 124 



20 N-Ac-D-2-Nai-D-4-CI-Phe-D-3-Pal'Ser-NMeTyr-[>Cit-Leu-Arg-Pro-l>AlaNH2 



The procedure described in Example 39 is used but substituting Boc-D-3-Pai for Boc-2-Thia and Boc-D- 
Cit for Boc-D-Lys(N-epsilon-Cb2) to give the title compound. 

25 

Assay Procedures 

The biological activities of the compounds of the invention are determined by the following assays: 
30 (a) Receptor Binding . A radioligand receptor binding assay is performed in a similar way to that 
described in the literature (J. Marion et al.. Mol. Pharmacol. 19 399 (1981)). [l>Leu«-des Qiy'^hLHRH 
ethyl amide was radioiodlnated by the chloramine-T method and used as the radioligand. Pituitary 
membranes containing UHRH receptors are prepared in batches from quiclc-frozen rat pitultaries obtained 
from IHilttop Lat>s. The radioligand (50pM), receptors, and compounds to be tested are coincubated for 2 
35 hours at 4*C. Bound ligand is separated from free ligand via centrifugation and aspiration. Compounds 
are tested at six half-log concentration increments, and the negative log of the equilibrium dissociation 
constant (pK|) is catculated from the concentration which displaces 50% of specifically bound 
radioligand. 

(b) In vitro LH Release . This assay has been adopted from the literature (HA Jinnah and P.M. Conn, 
40 Endrbcrinol^ 118 2599 (1986)). Rat pitultaries are removed from immature female rats, minced, and 

dissociated with collagenase/hyaluronidase. They are allowed to attach to 4d-weli microtiter plates for 48- 
72 hours, then are exposed to test compounds for 3 hours at 37* C. The medium is assayed for released 
l-H by RIA (radioimmunoassay). This assay is used to determine quantitatively the potencies of Li-IRH 
agonists from the negative log of the concentration which produces hatf-maximal release of LH (pD2). 
45 For assaying LHRH antagonists, exogenous superagonist [D-Leu^-Pro^NHEtlLHRH is added. The sup- 
pression of LH release by the antagonist is dose related. The assay determines the potencies of the 
LHRH antagonists from the negative tog of the concentration which produces half-maximum suppression 
of LH (pAa). 

(c) In vivo LH Release . The compound to be tested Is administered to castrated rats intraveneously and 
50 the serum LH concentration at various time points is measured by RIA. The time integrated LH response 

is calculated and the dose producing hatf-maximal LH release (EDso) is reported. 

lil "^laS. — Inhibition . The compound to be tested is administered at 30 ug/kg subcutaneously by 
bolus injection to male castrate rats and blood samples are collected periodically over 24 hours. The 
AUC (area under the curve) of the LH supression data as a function of time is calculated using the 
55 fomiula log (LHt/LH|) wherein LHt is th LH concentration in the blood at time t and LH| is the initial 
baseline value for the concentration of LH in the blood. The AUC values are negative numbers, 
(e) Stability against enzymatic degradation . The intestinal stability of the compounds of th invention 
was determined using in vitro rat jejunum in a reperfusion system. The fractional mucosal loss was an 
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indicator of the relative rate of degradation of the compounds thirty minutes after introduction of the 
iuminal bath. See Rgur 1. 

Th in and in vivo biological activities of r presentative compounds are shown below: 



5 
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Compound 


Receptor 


LH 
Release 


EDso 




Binding 


IT 


Pn 


pUa 


uq/kg i.v. 


Ex.1 


8.93 


9.43 


7.20 


Ex.3 


10.4 


11.3 


0.129 


Ex.7 




9.73 


9.64 


Ex.12 


8.98 


9.31 


9.90 




in AO 


O.OU 




Ex.14 


9.43 


9.61 


0.39 


Ex.15 


10.1 


10.1 


1.38 


Ex.16 


9.24 


9.29 




Ex.19 


10.42 


8.51 




Ex. 20 


10.80 


10.50 




Ex.21 


9.34 


9.57 




Ex.22 


9.16 


9.60 




Ex.23 


10.25 


9.90 




LHRH 


8.90 


9.27 


100 




10.3 


10.14 


0.12 



26 - . [D-Leu«-desGlyiO]LHRH-Et amide. 
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3S 



Compound 


Receptor 


LH 
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Binding 


Inhibition 






nlr. 
PK| 


PA2 


nr. aner 
ouug/KQ; 


Ex.35 


9.32 


9.36 


-510 


Ex.38 


10.50 


11.23 


-1000 


Ex.39 


10.45 


10.35 


-656 


Ex.42 


9.22 


8.81 




Ex.43 


10.47 


11.25 


-337 


Ex.44 


10.48 


11.30 


-571 


Ex.45 


10.86 


11.15 


-690 


Ex.46 


10.56 


11.15 


-1513 


Ex.47 


10.42 


10.35 


-1200 


Ex. 48 


11.00 


11.15 


-916 


Ex.48 


10.50 


9.71 




Ex.50 


10.86 


11.15. 




Ex. 51 


10.57 


11.45 


-526 


Ex.52 


10.77 


10.90 


-1483 


Ex.53 


10.88 


11.40 




Ex.54 


10.47 


11.20 


-963 


Ex. 55 


10.66 


11.15 


-790 


Ex.56 


9.17 


9.71 




Ex.57 


9.43 


9.15 




Ex.58 


11.06 


10.35 




Ex.59 


10.01 


10.45 




Ex.60 


10.64 


10.75 




Ex. 61 


10.31 


10.39 




Ex. 62 


10.36 


10.60 




Ex.63 


10.35 


11.20 


-707 


ex. 0*T 


lU.ga 
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Ex.65 


10.24 


11,25 


-1114 


Ex.66 


10.85 


11.50 




Ex.67 


10.52 


10.60 


-400 


Ex.68 


9.92 


11.00 




Ex. 69 


10.77 


11.00 


-467 


Ex.70 


10.92 


11.30 
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The foregoing is merely Illustrative of the invention and is not intended to limit the Invention to the 
disclosed compounds. Variations and changes which are obvious to one skilled in the art are intended to be 
within the scope and nature of the invention which are defined in the appended claims. 

45 

Claims 

1. A compound of the formula: 

^ A-B-C-D-E-F-G-H-I-J ( I ) 

123456789 10 

wherein A Is an amino acyl residue selected from ttie group consisting of L-pyrog!utamyl. D-pyrogtutamyl, 
N-acetyl-L-prolyl, N-acetyl-DiDrolyl, N-acetyl-L-defta^*-prolyl, N-acetyl-D-delta^'^-prolyl. N-acetyl-L- 
phenylalanyi, N-acetyl-D-phenylalanyl. N-acetyl-L-3-(2-tiilenyl)alanyl. N-acetyl-D-3-(2-tiilenyl)alany!. IM- 
acetyl-L-3-{4-chlorophenyl)alanyl. N-acetyl-D-3-<4-chlorophenyl)aIanyl, N-acetyl-L-3-(4 fluorophenyl)alanyl. 
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N-acetyI-D-3-(4-fIuoroph0nyl)alanyl. N-acetyl-L-a-(4-bromophenyl)alanyl, N-ac©tyl-E>3-(4-bromoph nyl)- 
alanyl. N-ac8tyl-L-3-(4-methylphenyl)alanyl, N-acety!-D-3 (4-methylphenyi)aianyl. N-acetyl-L-3- 
{pentamethylphenyl)alanyl, N-acetyl-D-3-(pentamethylphenyl)alanyl, N-acetyl-L-3-{3,4.5-trimethylph8nyl)- 
aianyl, N-acetyl-D-3-(3.4.5-trimethyiphenyI)a!anyl, N-acetyl-L-tryptyl(N-inclole-methyl). N-acetyl-D-tryptyl(N 
indole-methyl), N-ac8ty!-L-tryptyl(N-indole-formyl). N-acetyl-D-tryptyKN-lndole-formyl), N-ac tyl-L-3-(1-ad- 
aniantyl)alanyl, N-acetyl-D-3-(1-adamantyl)alanyl, N-acetyl-L-5-flucMX)tryptyl(NHndoIe-formyl), N-acetyhD-5- 
fluorotryptyl(N-indole-formyl). N-ac0tyi-L-3-(2-napthyl)alanyl. N-acGtyl-L-3-{3-ben20thienyl)alanyl. N-acetyl-D- 
3-(3-ben2othienyl)alanyl, N-acetyl L-3-(3-benzoxazolyl)alanyL N-ac8tyl-D-3-(3-ben20xazolyl)a!anyl, N-acetyl- 
alpha-methyl-L-3-(4-chlorophenyl)alanyl, N-acetyl-aipha methyl-D-3-{4-chlorophenyl)aIanyl, N-acetyl-L-3-(4- 
trifluoromethylphenyl)aianyl, N-acetyl-D-3-(4-trffiuoromethylphenyl)alanyl, N-acetyl-L-tyrosyl. N-acetyl-D- 
tyrosyl. N-acetyl-L-O-methyl-tyrosyl, N-acetyl-D-Omethyl-tyrosyl, N-acetyl-D-3-(2-naphthyl)alanyl, N-acetyl- 
L-3-(1-naphthyl>aIanyl, N-acetyl-E>3-(1-naphthyl)alanyl, N-acetylsarcosyl, N-acetyl-L-3-{cyclohexyl)alanyt, N- 
acetyl-D-3-{cyc!ohe)cyl)alanyl. N-acetylglycyl, L-N-ac©tyl-N^ethylaIany!. N-acetyl-N-methyl-D-alanyl. N- 
acetyl-alpha-mathyl-L-phenylalanyl, N-ac8tyl-alpha-methyl-D-phenylalanyl, N-acetyf-D-phenylalanyl. N- 
ac8tyl-L-phenylalanyl. N-formylsarcosyl, N-formyi-N-methyl-L-alanyl. N-formyl-N-methylalanyl. 2-N-beta- 
(ethylaminocartx)nyl)-N-epsilon-{ethylamido)glutam yl. N-defta-ethyl-glutamyl. L-prolyl. D-prolyl. L-delta^**- 
prolyl. D<lelta3'*-prolyl. L-phenylalanyl. [>-phenylalanyl. L-3-(4-nnethylphenyl)alanyl), D-3-{4-methy!phenyl)- 
alanyl. L-3-(4-nrtrophenyl)alanyl. D-3-(4-nftroph0nyl)alanyl.. L-3-(4-acetylaminophenyl)alanyl, D-3-(4-ac- 
etylaminophenyl)alanyl. L-3-(4 chlorophenyl)alanyl, I>-3-(4-ch!orophenyl)alanyl. L-3-(4-fluorophenyl)alanyl. I> 
3-(4-fIuorophenyl)alanyl, alpha-methyhL-3-(4<hlorophenyl)aIanyl, alpha-methyl-D-3-(4-chiorophenyl)alanyl. 
L-3-{4-trffluoromethylphenyl)alanyl. D-3-(4-trifiuoromethylphenyl)alanyl, L-tyrosyl. D-tyrosyl. L-O-methyl- 
tyrosyl. D-O-methyl-tyrosyl. sarcosyl. glycyl. L-N-methylaianyl, N-methyhD-alanyi, N-methyhL-pyroglutamyl, 
N-methyl-D-pyroglutamyl. alpha-methyl-L-phenylalanyl. alpha-methyl-D-phenylalanyl, N-acetyl-alpha-aza-3- 
(4-chlorophenyl)alanyl. N-acetyl-alpha-aza-3-(4-fluorophenyl)alanyl, N-acetyhalpha-a2a-3-(2-naphthyl)alanyl, 
N-acetyl-aIpha-aza'3-{1 -naphthyl)alanyl, N-acetyl-alpha-aza-alanyl. N-acetyl-alpha-aza-glycyl. N-acety I- 
alpha-aza-sarcosyl, N-acetyl-a!pha-aza-3-(4-methylphenyl)alanyl, N-acetyl-alpha aza-cyclohexylalanyl, N- 
acetyl-aIpha-aza-3-(1-adamantyl)alanyl, N-ac8tyl-alpha-aza-tyrDsyl(0-methyl). N-acetyl-alpha-aza-3-(3-ben- 
zothienyDalanyl. N-acetyl-alpha-aza-phenylalanyl, N-methylalpha-ara-pyroglutamyl, N-acetyl-alpha-a2a-3-(2- 
thienyl)alanyl, N-ac0tyl-alpha-aza-3-<3-benzoxazolyl)aianyl, N-8C8tyl-alpha-aza-3-(3A5-trifn©thylphenyl)- 
alanyl. N-acetyl-aIph-aza-3-(pentamethylphenyOalanyl, N-acetyi-N alpha-methyl-alpha-a2a-3-(2-naphthyl)- 
alanyl, N-acetyl-N-alpha-methyl-alpha-aza-3-(1 naphthyl)alanyl. N-ac8tyl-N-alpha-methyl-alpha-a2a-3-(4- 
chlorophenyl)alanyl. N-ac8tyl-N-alpha-methyl-alpha-aza-3-(4-fluorophenyl)alanyl^ N-acetyl-N-alpha-methyl- 
aIpha-aza-3-(4-methylphenyl)alanyi; N-ac8tyl-N-alpha-fnethyl-alpha-aza-3-(4-fTiethO)cyphenyl)alanyl, N-acatyi- 
N-alpha-methyl-alphara2a-(1-adamantyl)alanyl, N-ac©tyl-N-alpha-methyl-alpha-a2a73-(phenyl)alanyl, N- 
acetyl-N-alpha-methyl alpha-aza-alanyl, N-acetyl-N-alpha-methyl-alpha-aza-3-(cyclohexyl)alany!. N-acetyl-N- 
alpha-methyl-alpha-aza-3-(benzthienyl)alanyl, N-acetyl N-alpha-methyl-alpha-aza-3-(ben20xa20lyl)alanyl, N- 
ac0tyl-N-alpha-methyl-alpha-a2a-3-<3.4.5-trimethylphenyl)alanyl, N-ac8tyl-N-alpha-methyl-alpha-aza-3- 
(pentamethylphenyiyalanyl and N-acetyl-N-aIpha-methyl-alpha-aza-3-(2-thi0nyl)aIanyl ph8nyl)alanyl; 
B is absent or an amino acyl residue selected from the group consisting of L-histidyl, D-histidyl, L-tryptyl, 
D-tryptyl. L-tryptyl(N-indole-methyl), D-trypty!(N-indole-methyl). L-phenylalanyl, D-phenylalanyl. L-3-{2-naph- 
thyl)-alanyl, I>3-(2Hfiaphthyl)-aIanyl, L-3-(1-naphthyl)-alanyi, I>3-(1-naphthyl>-alanyl. L-3-<3-benzoxazolyl)- 
alanyl, D-3-(3-benzoxa2olyl)alanyl, L-3-(3 pyrldyl)-alanyl, L-3-{2-pyridyl)-alanyl, D-3-(3-pyrldyl)-alanyl, D-3-(2- 
pyridyl)-alanyl. L-3-(2-thlazolyi)-alanyl, [>3-(2-thia20lyl)-alanyl. L-3-(3-b0nzthienyl)aIanyl, D-3-<3-ben2thienyl)- 
aianyl, L-3-(2-benzthienyl)alanyl. D-3-(2-benzthlenyI)aIanyl, L-3-(2-thienyl)-alanyl, D-3-(2-thlenyl)-alanyL L- 
cyclohexylalanyl, D-cyclohexylalanyl, L-3-{3-pyrazolyl)alanyl, D-3-(3-pyrazolyl)alanyl. L-3-(4-chlorophenyl)- 
alanyl, D-3-(4-chlorophenyl)alanyI, L-3-(4-fluorophenyl)alanyl, D-3-(4-fluorophenyl)alanyl. L-3-(4- 
bromophenyl)aIanyl. E>-3-(4-bromophenyl)aIanyl, L-3-(4-trffluoromethylphenyi)alanyl. D-3-{4-trifluoromethyl- 
phenyljaianyl, L-3-(4-aminophenyl)alanyl, D*(4-aminophenyl)aianyl, L-3-(4-nftR)phenyI)alanyl. D-3'(4- 
nitrophenyOalanyl, L-3-(4-caynophenyf)alanyl, D-3-(4-cyanophenyl)aianyl. L-tyrosyl(Omethyl). D-tyrosyl(0- 
methyl), L-3-(4-methylphenyl)aIanyl. D-3-(4-methylphenyl)alanyl, L-3-(4-nitrophenyl)alanyl. D-3-(4- 
nitrophenyOalanyl, L-3-(4-acetyIaminophenyl)alanyl. D-3-(4-acetylaminophenyl)alanyl. L-methionyl» D- 
methionyl. L-alpha-methyl 3-(4-chlorophenyiyatanyl. D-alpha-methyl 3-(4-chlorophenyl)alanyI, (3S) 1,2,3,4- 
tetrahydroisoqulnoIlne-3-carbonyl. (3R) 1 ,2,3.4-tetrahydroisoqulnollne-3-carbonyl, (2)-N- 
(ethylaminocarbonylH5)-N-(othylamido)glutamyl, alpha-aza-3-{3,4,5-trimethylphenyl)alanyl, alpha-a2a-3-(4- 
bromophenyl)alanyl. aIpha-aza-3-(4-methylphenyl)alanyl. alpha-a2a-3-(1-naphthyl)alanyl. aIpha-a2a-3-(1-ad- 
amantyl)alanyl, L-3-{3-quinolyl)-alanyl. D-3-(3-quinolyl)-alanyl, alpha-aza-3-(4-chlorophenyl)alanyl. alpha-aza- 
3-(4-fluorophenyl)alanyl. aIpha-aza-3-(2-naphthyl)aianyl, alpha-aza-3-(3-quinoIyl)a!anyl, alpha-aza- 
phenylaianyl. aipha-a2a-tyrosyl(0-methyl), alpha-aza-3-{2-thienyl)alanyl, alpha-aza-3-(3-benzthienyl)aianyl, 
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alph-aza-cyclohexylalanyl. alpha-aza-tryptyl, aJpha-a2a-tryptyl(N-indoie-methyl), aIpha-a2a-tryptyl(N-indole- 
formyl), N-(R3iK-ph©nylalanyI. N-(R3i)-D-phenylalanyl. N-(R3i)-D-3-(4-chlorophenyl)a]anyl, N-(R3i)-L-3-(4- 
chlorophenyl)a!anyl. N-{R3i)-D-3-(4-fluorophenyl)alanyl. N-(R3i)-L-3 -(4-fluorophenyl)alanyl, N-(R3i)-L-3-(4- 
trifluorom thylphenyl)alanyl. N-{R3i)-D-3-(4-trifluoromethylphenyl)alanyl, N-(R3t)-L-3-(cyclohexyl)alanyl. N- 
(R3 1 )-D-3-{cycloh xyl)alanyl. N-(R3 1 )-L-3-(4-bromophenyl)alanyL N-(R3 1 )-D-3-(4-bromopheny l)alanyl, N- 
(R3i)-L-3-(4-nitrophenyl)alanyl. N-{R3i)-D-3-{4-nitrophenyl)alanyl, L-prolyi. D-prolyl. N-(R3i)-L-Omethyl- 
tyrosyl. N-(R3i)-L-tyrosyl, N-{R3i)-D-0-methyl-tyrosyl. N-{R3i)-D-tyrosyi, N-(R3i)-L-histidyl, N-(R3i)-D- 
histldyl, N-(R3i)-L-3-(2-thienyl)alanyl. N-(R3i)-D-3-(2-thienyl)alanyl. N-(R3i)-L-3-(2-thiazolyl)alanyl. N-(R3ihD- 
3-(2-thiazolyl)alanyl. N-(R3i)-L-3-(2-pyridyl)alanyl, N-(R3i)-D-3-(2-pyridyl)alanyl, N-(R3i)D-3-(2-naphthyl)- 
alanyl, N-(R3iK-3-(2-naphthy!)aIany!, N-(R3i)-L-3-(3-benzthienyl)alanyl, N-(R3i)-D-3-(3-benzthienyl)alanyl. 
N-(R3i)-L-3-(2-benzthienyl)a!anyL N-(R3i)-D-3-(2-benzthienyl)alanyl. N-(R3ihL-3-(3-bezoxazolyl)aIanyl, N- 
(R3i)-[>3-{3-benzoxazolyl)alanyl, N-{R3i)-L-3-(3-pyridyl)alanyl. N-(R3i)-D-3-(3-pyridyl)aianyl. N-(R3i)-L-tryp- 
tyl, N-(R3i y-Q-tryptyl. N-(R3i )-L-tryptyl(N-lndole-methyl). N-<R3i )-D-tryptyl(N-indole-methyl). N-(R3i )-D- 
methionyl, N-(R3i)-L-methionyl. N-(R3i)-E)-3-(1-naphthyI)alanyl. and N-(R3i)-L-3-<1-naphthyl)alanyl, wherein 
R31 is methyl, ethyl, propyl or Isopropyl; 

C is an amino acyl residue selected from the group consisting of L-tryptyl. D-tryptyl. L-tryptyl(N-indole- 
fomiyl). D-tryptyl(N-indole-formyl), L-tryptyl(N-indole-methyl), D-tryptyl(N-indole-methyi), 5-fIuoro-L-tryptyl, 
5-fluoro-D-trypty!, L-phenylaianyl, L-proiyI, D-prolyl, L-tyrosyl. D-tyrosyl, D-phenylalanyl. D-3-(3-pyridyi>- 
alanyl, L-3-(3-pyridyl)alanyl, D-3-(3-pyridyl-N'j0xide)alanyl. L-3-(3-pyridyl-N'H0xide)alanyl, D-3-(3-quino!yl)- 
alanyl, L-3-(3-quinolyl)alanyl, D-3-(3-quinolyl-N'-oxide)alanyl. L-3-{3-quinolyl-N'-oxide)alanyl. D-3-(1-adaman- 
tyl)alanyl. L-3-(1-adamantyl)aianyl, L-3-(1-naphthyl)alanyl, [>3-(1-naphthyi)aianyl, L-3-(3-ben2thlenyl)aianyl, 
D-3-(3-benzthienyl)alanyl, L-3-(2-benzthienyl)alanyl. D-3-(2-benzthienyi)aianyl, L-3-(3-benzoxazolyi)a!anyl. D- 
3-(3-benzoxazolyl)alanyl. L-cyciohexylaianyl. D-cyclohexylalanyl, L-3-(3-indazoiyi)alanyl. D-3-(3-indazolyl)- 
alanyl, alpha-methyl-L-phenylalanyl, aipha-methyl-D-phenylalanyl, L-3-2-naphthylalanyl. D-3-2-naph- 
thylalanyl. L-O-methyltyrosyl. D-O-methyltyrosyl. L-3-(4-methylphenyl)alanyl» D-3-{4-methylphenyi)alanyl. L- 
3"(pentamethylphenyl)alanyl. D-3-(pentamethy!phenyl)alanyl. L-3-(3.4,5-trimethylphenyl)a!anyl, D-3-(3,4,5- 
trimethylphenyl)alanyl, L-3-(4K:hlorophenyl)alanyl, D-3-(4-chlorophenyl)aianyl, alpha-methyl-L-3-(4- 
chlorophenyl)alanyl, alpha methyI-D-3-(4-chlorophenyl)alanyl, L-3-(4-trifluoromethyIphenyl)alanyl. D-3-(4- 
trifluoromethylphenyl)alanyl. L-3-(4-fIuorophenyi)alanyl, D-3-(4-fluorophenyl)aianyl. L-3-(2-thienyl) alanyl, D- 
3-(2-thIenyl)-alanyl, N-{R32)-L-3-{3-f)yrldyl)alanyl. N-{R32)-D-3-(3-pyrldyl)alanyl, N-(R32hL.3-(3-pyridyl-N -ox- 
ide)aianyl. N-(R32)-E>3-(3-pyrldyl-N'-oxide)alanyl. L-3-(2-thiazolyl)-alanyi, D-3-(2-thiazolyi)alanyl, alpha-azar3 
{1-naphthyl}alanyl, alpha-aza-tryptyl, alpha-aza-phenylalanyl. alpha-aza 3-(2-thienyl)alanyl. alpha-aza-3-(4- 
methylphenyl)alanyl, alpha-aza-3-(pentamethylphenyl)alanyl, alpha-aza-3-(2-naphthyf)alanyl, alpha-aza-3-(3- 
benzthienyl)alanyl, alpha-aza-3-(3-benzoxazolyl)aIanyK alpha-aza-3-{cyclohexyl)alanyl. alpha-aza-3-{1-ad- 
amantyl)alanyl. aipha-aza-3-(4-methoxyphenyl)aianyl, aipha-aza-3-(4-chloroph6nyl)alanyl, alha-aza-3-(4- 
bromophenyl)aIanyl. alpha-aza-tryptyKN-indoie methyl). aipha-aza-3-<3-pyridyi)alanyl, aipha-aza-3-(3- 
quinolyl)aIanyl. alpha-aza-3-{2-thiazoiyl)alanyl, N-(R32)-L-3-(2-thienyl)alanyl. N-(R32)-D-3-(2-thienyl)alanyl, L- 
3-(3-quinolyl)alanyl. D-3-(3-quinolyl)alanyl. L-3-(2-naphthyl)alanyl. C)-3-(2Hfiaphthyl)alanyl, N-(R32)-D- 
phenylalanyl, N-{R32)-L-phenylalanyl, N-(R32)-D-tryptyl, N-(R32)-L-tryptyl, N-{R32)-L-tryptyl(N-indole-formyl). 
N-(R32)-D-tryptyl(N-indolo-formyl). ^4-(R32)-L-tryptyKN-indole-methyl), ISI-(R32>-D-tryptyl(N-indole-methyl), N- 
(R32)-L-3-(2-thiazolyl)alanyl. N-(R32)-D-3-<2-thiazoiyl)aianyl, N-(R32)-L-3-(3-pyridyl)alanyl. N-(R32)-D-3-{3- 
pyridyl)alanyl, N-(R32)-D-3-(3-quinolyl)alanyl. N-(R32)-L-3-(3-quinolyl)alanyl. N-(R32)-D-3-(1-adamantyl)a!anyl. 
N.(R32)-L-3-(1-adamantyl)aIanyl. N-(R32)-D-3-(4.fluorophenyl)alanyl. N-(R32)-L-3-{4-fluorophenyl)alanyl, N- 
(R32)-D-3-(4-chlorophenyl)alanyi. N-(R32)-L-3-(4-chlorophenyl)alanyl, N-(R32>-L-3-(4-trifIuoromethylphenyl)- 
aianyl, N-(R32)-C)-3-(4-trifluoromethylphenyl)alanyl, N-(R32)-C>-3-(2-naphthyl)alanyl, N-(R32)-L-3-(2-naphthyl)- 
alanyl. N-<R32)-D-3-(1-naphthyl)alanyl, N-{R32)-L-3-(1-naphthyI)alanyl. N-(R32)-L-3-(3-benzthienyl)alanyl, N- 
(R32)-D-3-{3-benzlhlenyl)alanyl, N-(R32>-L-3-(2-benzthienyi)alanyl, N-(R32)-D-3-(2-benzthienyl)alanyl, N- 
(R32)-L-3-(3-benzoxazolyl)aIanyl, N-(R32)-D-3-(3-benzoxazolyl)alanyl, N-(R32)-L-tyro3yl. N-(R32)-D-tyrosyl, N- 
(R32)-L-3-(3.4.5-trlmethylphenyl)alanyl, N-(R32)-D-3-(3,4.5-trimethylphenyl)aIanyl, N-(R32)-L-3-{4'methyl- 
phenyl)alanyl, N-(R32)-D-3-{4-methylphenyl)aianyl. N-(R32)-L-3-{pentamethylphenyl)aianyl. N-(R32)-D-3- 
{pentamethylphenyl)alanyl, N-(R32)-L-3-(4-bromophenyl)alanyl, N-(R32)-D-3-(4-bromophenyl)aianyl. N-{R32)- 
L-cyclohexyla!anyl, IM-{R32)-D-cyclohexylalanyl, N-(R32)-L-3-(3 indazolyOaianyl, N-{R32)-D-3-{3-indazolyl)- 
alanyl. N-aipha-(R32)-alpha-aza-3-(1-naphthyl)a!anyl, N-aIpha-(R32)-alpha-aza-3-(3-pyrldyl)aianyl, N-aipha- 
(R32)-alpha-aza-phenylalanyl. N-alpha-(R32)-aIpha-aza-3-(3-benzthienyl)aianyl, N-alpha-(R32)-alpha-aza-3-(2- 
benzthienyOalanyl. N-alpha-(R32)-alpha-aza-3-(4-methylphenyl)alanyl. N-a!pha-(R32)-alpha-aza-3-(4-methyl- 
phenyl)alanyl, N-alpha-(R32halpha-aza^(4-chlorophenyl)alany!, N-<R32)-0-m9thyl-D-tyr08yl and N-{R32)-0- 
methyl-L-tyrosyl, wherein R32 is methyl, ethyl, propyl or Isopropyl; 

D is an amino acyl residue selected from the group consisting of prolyl. 4-hydroxyproline. L-seryl, L-seryl- 
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(O-benzyl), L-3eryl(0-P03H2), L-serly(0-P03Me2. L-glutamine. L-alpha.beta-dlaminopropyl, L-alanyl, L- 
threonyl, 2,3-diaminopropionyl, 2-amlno-3-quanidlnopropionyl, 2.3-diamln propionyl (wh r in th 3-amlno 
group is substituted with ioweralkyl. 3-pyridinecarbonyl, 2-pyrazinecarbonyl or 2-indolecarbonyl). N-alpha- 
aza glycyl, N-alpha-aza alanyl. N-alpha-(Ro)-alpha-aza-glycyl. N-aIpha-(Ro)-alpha-aza-aianyi. N-(Ro)-L-seryl. 
N-(Ro)-L-seryl(CH)en2yl), N-(Ro)-L-glutamlne, N-(Ro)-L-alanyl, N-alpha-(Ro)-beta-aminopropyl. N-aipha-(Ro)- 
N-beta-ethylaminopropyl, N-(Ro)-L-s©ryl(OP03H2), N-(Ro)-L-seryl(0-PO3lVle2) and N-(Ro)-L-threonyl, 
wherein Ro is loweraikyi or ally!; 
or D is a glycosyl derivative of serine or threonine; 

E is an amino acyi residue selected from the group consisting of L-tyrosyl, L-tyrosyl(O-methyl), L-tyrosyi(0- 
ethyl), L-tyrosyl(0-P03H2), L-tyrosyl(0-P03Me2). L-phenylalanyl, N-(R33)-L-tyrosyl. N-(R33)-L-tyrosyl(0- 
methyl). N-(R33)-L-tyrosyl(0-P03H2). N-(R33)-L-tyrosyl(0-P03Me2), 3-(2-thienyl)aianyl, 3-(3-benzthienyl)- 
alanyl. 3-{1-naphthyi)aianyl, 3-(2-naphthyl)aianyi. N-(R33>-L-phenyialanyl, L-3-(4-chlorophenyi)alanyi, L-3-<4- 
fiuorophenyl)alanyl. L-hlstidyl, L-3-(cyciohexyl)alanyl. L-3-(4-aminophenyl)alanyi. 1-3-(4-acetylaminophenyi)- 
alanyl, N-{R33)-L-3-(4-aminophenyl)aianyl, N-(R33>-L-3-(4-acetylamlnophenyi)alanyl. N-(R33)-L-3-(4- 
fluorophenyl)aianyi. N-(R33)-L-3-(4-chlorophenyi)alanyi. N-(R33)-L-hlstidyi, N-(R33)-L-3-(cyclohexyi)alanyl, N- 
(R33)-3-(2-thienyi)aianyi, N-(R33>-3-(3-benzthienyi)alanyl. N-(R33)-3-(1-naphthyl)aianyi. N-(R33)-3-(2-naph- 
thyl)aianyl, and N-(R33)-L-tyrosyl(0-ethyl). wherein R33 is methyi, ethyl, propyl or Isopropyi; or E is 




wherein n is 1 to 4; R30 is hydrogen, methyl, ethyl, propyl or isopropyi; and Ri is amino, aikylamino, 
cycioaikylamino or alkanoylamino; or Ri is -N(R3)C{OKCH2)flRco or -NHC{NH{R3))«NR4 wherein R3 is 
hydrogen, toweralkyi or cycloalkyi; R* is hydrogen, loweraikyi, cycloalkyi, amino or cyano; ff Is 0 to 6; and 
Rso Is loweraikyi. diaikylamino. cycloalkyi, aryl, arylaikyi. heterocyclic, (heterocyclic)alkyl or -NHR120 
wherein R120 is hydrogen, loweraikyi, cyctoaikyi, aryl, arylaikyi. heterocyclic, (heterocyclic)alkyl, amino, 
alkanoylamino or -NHR62 wherein R$2 Is toweralkyi, cycloalkyi, aryl, arylaikyi, heterocyclic, (heterocycllc)- 
alkyl or -C(0)R83 wherein Rsa is loweraikyi, cycloalkyi, aryl, arylaikyi. heterocyclic or {heterocyclic)alkyl; 
or Ri is -C(0)R*' wherein R* is hydroxy, alkoxy. amino, phenoxy or -methoxyphenyl; 
F is a D amino acyl residue derived from any of the naturally occuring alpha amino acids or from synthetic, 
non-natural alpha amino adds; 

Q is an amino acyl residue selected from the group consisting of L-leucyl. L-isoleucyl, N-(R38)-lsoleucyl. 
norleucyl, N-(R38)-norleucyl, L-N-(R38)leucyl, alioisoleucyl. valyl, norvalyl. seryl(O-t-Bu), tyrosyl, tryptyl. 2- 
aminobutyryl, L-(cyclohexyl)aIanyl, L-N-(R38Kyctohexylalanyl, N-(R38)-valyl, phenylalanyl, N-(R38)- 
phenylalanyl. N-(R38)-tryptyl, N-(R38Hyrosyl. seryKO-P03H2). seryKOPOaMea). N-(R38)-seryl(0-P03H2). N- 
(R38)-seryi{0-P03Me2). prolyl, pipecolyl. seryl and N-(R38)-seryi. wherein R38 Is methyi. ethyl, propyl or 
isopropyi; 

or G is a glycosyl derivabVe of serine or threonine; 
or F and Q taken together are 




wherein Ri? Is hydrogen, loweraikyi, 3-lndolylmelthyi, 2-naphthylmethyl. benzyl or substituted benzyl 
wherein the phenyl ring is substituted with a substituent selected from halogen, hydroxy and methoxy and 
Roo Is loweraikyi; 

H is an amino acyl residue of the formula: 
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wherein p is 1 to 4; Ras is hydrogen, methyl, ethyl, propyl or isopropyl; and Rg is amino, aikylamino, 
cycloaikyiamino or alkanoylamino; or R9 is -N{Rii)C(0)(CH2)hhR7o or -NH-C(NH(Rii))=NRi2 wherein Rn 
is hydrogen, loweraikyl or cycloalkyi; R12 is hydrogen, loweralkyi, cycloalkyi, amino or cyano; hh is 0 to 6; 
and R70 is loweralkyi. diaikylamino, cycloalkyi. aryl. arylalkyi, heterocyclic. {heterocyclic)alkyl or -NHR71 
wherein R71 is hydrogen, Iwoeraikyl, cycloalkyi. aryl. arylalkyi, heterocyclic, (heterocyclic)alkyl. amino, 
alkanoylamino or -NHR72 wherein R72 Is hydrogen, loweralkyi, cycloalkyi, aryl, arylalkyi. heterocyclic, 
(heterocyclic)a!kyl or •C(0)R73 wherein R73 is loweralkyi, cycloalkyi. aryl. arylalkyi. heterocyc lie or 
(heterocyclic)alkyl: 

or R3 is R~C(0)- wherein R"" is hydroxy, alkoxy. amino, phenoxy or p-methoxyphenyl; 

I Is an fmino acyl or aliphatic amino acyl residue selected from the group consisting of L-prolyl. L-pipecolyl, 

alpha-aza-prolyl, trans-beta-aminocylopentanecartx)nyl. cis-beta-aminocyclopentanecartjonyl. 3-(loweralkyl>- 

prolyl. N-methyl-L-alanyl. N-methyl-non/aiyl. 1-dihydrolsolndole-2-L-carbonyl and thiazolldine 5-L-carbonyl; 

and 

J Is 1-pynrolldinyl. 1-piperidinyl. 4-morpholinyl. or an amino acyl residue selected from D-alanylamide. L- 
alanylamide, glycylamide. sarcosylamide. IM-(R4o)-D-alanylamide. N-(R4o)-L-aIanylamide. N-(R4a)-l)eta-L- 
aianylamide, r4-(R4o)-beta-D-aianylamide, L-2-aminobutyrylamide. 0-2-aminobutyrylamide. N-(R4o)-L-2- 
aminobutyrylamlde, N-{R4o)-D-2-aminobutyrylamide, L-serylamide. D-serylamide, IM-(R4o)-L-serylamide. N- 
(R*o)-t>8erylamlde, N-(R4o>-L-norvaiylamide, N-<R4o)-[>norvalyiamide. L-norvalylamlde. D-norvalylamide or 
alpha-aza-alanylamide. wherein R40 is methyl, ethyl, propyl or isopropyl; or J is -NHRs or -NHCHaCONHRa 
wherein Ra is hydrogen, loweralkyi, cycloalkyi, fluoro substituted loweralkyi or hydroxy substituted loweral- 
kyi; 

or J is -N(Ri82)N(Ri33)-C(0)-NH-Ri3 wherein R13 is hydrogen, loweraikyl, cycloalkyi. hydroxy substituted 
kweralkyi or fluoro substituted loweraikyl and R132 and R133 are Independently selected from hydrogen 
and loweraikyl; or a pharmaceutically acceptable salt thereof; with the proviso that the amide bond between 
at least one of the pairs of residues A-B, B-C. C-D, D-E. E-F, F-Q. Q-H, H-l. or l-J Is alkylated on the 
nitrogen atom of the amide bond linking the two residues and with the proviso that the compound is not 
(pyro)Glu-Hls-Trp-Ser-Tyr-Gly-N-Me-Leu-Arg-Pro-Qly-NH2. {pyro)Qlu-His-Trp-Ser-Tyr-D-Trp-N-Me-Leu-Arg- 
Pro-Qly-NH2, (pyro)Qlu-His-Trp-Ser-Tyr-QIy-N-Me-Leu-Arg-Pro-NH2, or (pyro)Qlu-His-Trp-Ser-Tyr-D-Trp-N- 
Me-Leu-Arg-Pro-NH2. 
2. A compound of the fonnula: 

A-B-C-D-E-P-Q-H^I-J (I) 
12345678 910 

wherein A is an amino acyl residue selected from the group consisting of L-pyrogiutamyl. D-pyroglutamyl, 
N-acetyl-L-prolyl. N-acetyl-l>prolyl, N-acety-L-delta^^-prolyl, N-acetyl-D-delta®''*-prolyl, N-acetyH- 
phenylalanyl, N-acetyl-D-phenylalanyi, N-acetyi-L-3-(2-thlenyl)alanyl, N-acetyl-0-3-(2-thlenyl)alanyl, N- 
acetyl-L-3-(4-chk)rophenyl)alanyl, lsi-acetyl-D-3-(4-chk)rophenyl)a!anyi, l^acetyl-L-3-(4-fluorophenyl)alanyl, 
N-acetyl-D-3-(4-fluorophenyl)alanyl, N-acetyl-L-3-{4-bromophenyl)alanyl, N-acetyl-D-3-(4-bromophenyl>- 
aianyl, N-acetyl-L-3-{4-methylphenyl)alanyl, N-acetyl-D-aK4-methylphenyi)alanyi, N-acetyl-L-3- 
(pentamethylphenyl)alanyl. N-acetyl-E>-3-(pentamethylphenyl)aianyl, I4-acetyl-L-3-(3,4.5-trimethylphenyi)- 
alanyl, N.acetyl-D-3-(3.4.5-trimethylphenyl)alanyl. N-acetyl-L-tryptyl(N-lndole-methyl), N-acetyl-D-tryptyl(N- 
indole-methyl). N-acetyhL-tryptyKN-indoie-fomiyl), N-acetyl-D-tryptyl-(N.|ndole-formyl), N-acetyi-L-3-{1-ad- 
amantyl)alany1, N-acetyl-D-3-<1-adamantyl)alanyl. N-acetyl-L-5-fiuorotryptyl(N-lndole-fonnr»yl). N-acetyl-D-5- 
fluorotryptyl(N-indole-fonfnyl), N-acetyl-L-3-(2-naphthyl)alanyl. N-acetyl-L-3-(3-benzothlenyl)aIanyl. N-acetyl- 
D-3-(3-benzothlenyl)alanyl, N-acetyl-L-3-<3-ben20xazolyl)alanyl. N-acetyl-D-3-(3-benzoxazolyl)alanyl. N- 
acetyl-alpha-methyl-L-3-(4-chlorophenyl)alanyl, N-acetyl-alpha-methyl-D-3-(4-chlorophenyl)alanyl, N-acetyl- 
L-3-(4-trifluoromethylphenyl)alanyl, N-acetyl-D-3-(4-trifluoromethylphenyl)alanyl. N-acetyl-L-tyrosyl. N-acetyl- 
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D-tyrosyl. N-acetyl-L-O-methyl-tyrosyl. N-acetyl-D-O-methyl-tyrosyl. N-acetyl-D-3-(2-naphthyl)alanyl. N- 
acetyl-L-3-{1-naphthyl)aianyl. N-acetyl-[>3-{1-naphthyl)alanyl, N-acetylsarcosyl. N-acety!-L-3-<cyclohexyl>- 
alanyl, N-acetyl-D-3-(cycloh xyl)alanyl. N-acetylglycyl, L-N-acetyl-N-methylalanyl, N-acetyl-N-methyl-D-al- 
anyl, N-acetyl-alpha-methyl-L-phenylalanyl, N-acetyl-alpha-methyl-D-ph nylafanyl, N-ac tyl-D-phenylalanyl, 
N-acetyl-L-phenylalanyl, N-formylsarcosyl. N-formyl-N-m thyl-L-alanyl. N-formyl-N-methyialanyl, 2-N-beta- 
(ethylaminocarbonyl)-N-epsilon-(ethylamido)glutam yl, N-delta-0thyl-glutamyl, L-prolyl, D-prolyl. L-detta^-^- 
prolyl, D-d©lta^'*-prolyl. L-phenylalanyl. D-phenylaianyl. L-3-(4-methylphenyl)alanyl), D-3-(4-methylphenyl)- 
alanyl. L-3-(4-nttrophenyl)alanyl, D-3-(4-nltrophenyl)alanyl. L-3-(4-acetylaminophenyl)alanyl, D-3-(4-ac- 
ety!aminophenyl)alanyl. L-3-(4-chlorophenyl)alanyl. D-3-(4-chlorophenyl)alanyl. L-3-<4-fluorophenyl)aianyl. D- 
3-(4-fluorophenyl)alanyl. aIpha-methyl-L-3-(4-chlorophenyl)alanyl. alpha-methyl-D-3-(4-chlorophGnyl)alanyl. 
L-3-(4-trifluoromethylphenyl)aIanyl, D-3-(4-trffluoronnethylphenyl)alanyl, L-tyrosyl. D-tyrosyl, L-O-methyl- 
tyrosyl, D-O-methy l-tyrosyl. sarcosyl, glycyl. L-N-methyialanyl. N-methyl-D-alanyl. N-methyl-L-pyroglutamyl, 
N-mothyl-D-pyroglutamyl, alpha-methyl-L-phenylalanyl, alpha-methyl-D-phenylalanyl, N-acetyl-alpha-aza-3- 
(4-chlorophenyi)alanyl, N-acetyl-aipha-a2a-3-(4-fluorophenyl)alanyl, N-acetyl alpha a2a-3-(2-naphthyl)alanyl, 
N-acety l-alpha-a2a-3-(1 -naphthyl)alanyl, N-acety l-alpha-aza-alanyl, N-acetyl-alpha-aza-glycyl. N-acety I- 
alpha-aza-sarcosyl. N-acetyl-alpha-aza-3-(4-methylphenyl)alanyl, N-acetyl-alpha-aza-cyclohexylalanyl, N- 
acetyl-alpha-aza-3-(1-adaniantyl)alanyl, N-acetyl-alpha-aza-tyrosyl(O-methyl). N-acetyl-alpha-aza-3-{3-ben- 
2othienyl)alanyl. N-acetyl-alpha-aza-phanylalanyl, N-methylalpha-aza-pyroglutamyl, N-acetyl-alpha-aza-3-(2- 
thl6nyl)aianyl, N-acetyl-alpha-aza-3-(3-benzoxazotyl)alanyl, N-acetyl-alpha-aza-3-(3,4,5-trlm6thylph6nyl)- 
alanyl, N-acetyl-aIph-aza-3-(pentamethylphenyi)alanyl. N-acetyhN-alpha-methy)-alpha-aza-3-<2-naphthyl)- 
aianyl, N-acetyl-N-alpha-methyl-aIpha-aza-3-(1-naphthyl)alany!, N-acetyl-N-alpha-methyl-a!pha-aza-3-(4- 
chlorophenyl)alanyl. N-acetyl-rs(-alpha-m6thyl*alpha-a2a-3-(4-ftuoroph6nyl)alanyl. N-acetyl-N-alpha-methyl- 
aipha-aza-3-{4-methylphenyl)alanyl. N-acetyl-N-alpha-m©thyl-alpha-aza-3-{4-meftho)(yphenyl)alanyl, N-acetyl- 
N-aipha-methyI-alpha-a2a-(1-adamantyl)alanyl, N-acetyl-N-aipha-methyl-alpha-aia-3-{phenyl)aianyl. N- 
acetyl-N-alpha-methyl-alpha-aza-aianyl, N-acetyl-N-alpha-methyl-alpha-aza-3-(cyclohexyl)alanyl, N-acetyt-N- 
aIpha-methyl-alpharaza-3-(benzthienyl)a!anyl, N-acetyl-N-aIpha-methyl-alpha-aza-3-(benzoxazolyl)alanyl. N- 
ac6tyl-N-alpha-methyl-alpha-aza-3-(3A5-trlmethylphenyl)alanyl, N-ac6tyl-N-aipha-m6thyl-alpha-aza-3- 
(p©ntam0thylphenyI)alanyl and N-acetyl-N-alpha-methyl-alpha-a2a-3-(2-thlenyl)alanyl phenyl)alanyl; 
B is absent or an amino acyl residue selected from the group consisting of L-histidyl, D-hlstidyl, L-tryptyl, 
D-tryptyl, L-tryptyl(N-lndoIe-methyl). D-tryptyl(N-indole-methyl). L-phenylalanyl, D-phenylalanyl, L-3-(2-naph- 
thyl)-alanyl, D-3-(2-naphthyl)-alanyl, L-3-(1-naphthyl)-alanyl. D-3-(1-naphthyl)-alanyl, L-3-{3-ben20xazolyl)- 
alanyl, D-3-(3-ben2oxazolyiyaianyl. L-3-(3-pyridyl)-aianyl, L-3-{2-pyridyl)-alanyl, D-3-(3-pyridyl)-a!anyl, D-3-{2- 
pyridyl)-alanyl. L-3-(2-thia2olyl)-aIanyl, D-3H[2-thia2oiyl)-alanyl. L-3-(3-benzthienyl)alanyl. D-3-(3-ben2lhienyl)- 
aianyl, L-3-(2-benzthlenyl)a!anyl, C>-3-(2-benzthienyl)aIanyl, L-3-(2-thienyl)-alanyl, D-3-(2-thienyi)-alanyl, L- 
cyclohexyialanyl, D-cyclohexyfalanyl. L-3-(3-pyrazolyl)alanyl, D-3-(3-pyrazolyl)alanyl, L-3-(4-chlorophenyl)- 
alanyl. D-3-(4-chlorophenyl)alanyl, L-»-(4-fIuorophenyl)alanyl, D-3-(4-fluorophenyl)alanyl. L-3-(4- 
bromophenyI)alanyl, E)-3-{4-bromophenyI)aIanyl, L-3-(4-trifluoromethyIphenyl)alanyl, D-3-(4-trifluoromethyl- 
phenyl)alanyl, L-3-<4-aminophenyl)aIanyl, D-3-{4-aminophenyI)alanyl, L-3-{4-nitrophenyl)alanyl, 0-3-(4- 
nitrophenyl)aIanyl, L-3-(4-caynophenyl)a!anyl. D-3-(4-cyanophenyl)alanyi, L-tyrosy!(0-methyl), D-tyrosyl(0- 
methyl). L-3-(4-methy!phenyl)alanyl, D-3-{4-methylphenyl)aIanyl, L-3-(4Hriltrophenyl)alanyl, 0-3^4- 
nitrophenyl)alanyl, L-3-(4-acetylaminophenyI)aiany!. D-3-(4-acetylaminophenyl)alanyl. L-methionyl, D- 
methionyl, L-alpha-methyl-3-(4-chlorophenyi)alanyl, D-alpha-methyl-3-(4-chlorophenyl)aianyl, (3S)-1, 2,3,4- 
tetrahydroi8oquinofine-3-carbonyl, (3R)-1 ,2,3,4-tetrahydroisoquinoline-3-carbonyl. (2)-N- 

(ethylaminocarbonyl)-(5)-N-(ethylamido)glutamyl. a!pha-a2a-3-<3,4,5-trimethylphenyl)aIanyl, alpha-aza-3-(4- 
bromophenyt)alanyl, alpha-aza-3-(4-methylphenyl)alanyl, alpha-aza-3-{1-naphthyl)alanyl, aIpha-aza-3-(1-ad* 
amantyi)alanyl, L-3-(3-quinolyl)-alanyl, D-3-{3-quinolyl)-alanyl. alpha-aza-3-(4-chiorophenyl)alanyl, alpha-aza- 
3-(4-fluoropheny1)alany1, aipha-aza-3-<2-naphthyi)alanyl, alpha-aza-3-(3-quinolyl)alanyl, aipha-aza- 
phenylalanyl, alpha-aza-tyrosyl(0-methyl). alpha-aza-3-(2-thienyl)alanyl, aIpha*aza-3-(3-benzthienyl)alanyl, 
alph-aza-cyclohexylalanyl. aJpha-aza-tryptyl, alpha-aza-tryptyl(N-indole-methyl), alpha-aza-tryptyl(N-indole- 
formyl), IM-(Rai)-L-phenylalanyl, N-(R3i)-D-phenyialanyl, N-(R30-D-3^4-chlorophenyl)alanyl, N-(R3i)-L-3-(4- 
chloropheny l)aiany I, N-{R3 1 )-I>^4-fluoropheny !)alanyl, N-(R3 1 )-L-3-(4-fluoropheny l)aiany I, N-(R3 1 )-L-3-(4- 
trifiuoromethy!phenyl)alanyl, N-{R3i)-D-3-(4-trifluoromethylph©nyl)alanyl, N-(R3i>-L-3-(cyclohexyl)alanyl. N- 
{R3 1 )-D-3-(cyclohexyl)alanyl, N-{R3 1 )-L-3-(4-bromophenyl)alanyl, N-(R3i )-D-3-(4-bromophenyl)aIanyl, N- 
(R3i)-L-3-(4-nitrophenyl)alanyl. N-(R3i)-D-3-(4-nitrophenyl)alanyl, L-prolyl, D-prolyl. N-(R3i)-L-0-methyl- 
tyrosyl, N-(R3i)-L-tyrosyl, N (R3i)-D-0-methyl-tyrosyl, N-(F^i)-t>-tyrosyl, INHR3i)-L-hlstldyl, N-<R3i)-D- 
histidyl. N-(R3i)-L-3-(2-thienyl)alanyl. N-(R3t)-D-3-{2-thlenyl)alanyl, N-(R3i)-L-3-(2-thiazolyl)alanyi. N-(R3i)-D- 
3-(2-thia20lyl)alanyl, N-(R3i)-L-3-(2-pyridyl)aIanyl, N-(Rai)-D-3-{2-pyridyl)aIanyl. N-(R3i)-D-3-(2-naphthyl>- 
aianyl. N-(R3i)-L-3-(2-naphthyI)aIanyl, N-(R3i)-L-3-(3-ben2thienyl)aianyl, N-{R3i)-D-3-(3-ben2thienyl)alany!, 
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N-(R3i)-L-3-(2-benzthienyl)alanyl, N-(R3i)-D-3-(2-benzthienyl)alanyl. N-(R3i>-L-3-(3-b82oxazolyl)alanyl, N- 
(R3i>-D-3-(3-benzoxazolyl)aianyl. N-{R3i)-L-3-(3 pyridyl)alanyl. N-(R3ihD-3-(3-pyridyl)alanyl. N-(R3i)-L-tryp- 
tyl, N-(R3 1 )-D-tryptyi. N-(R3 1 )-L-tryptyl(N-indole-methyl). N-(R3 1 )-D-tryptyl(N-inclole-methy I), N-(R3 1 )-D- 
methionyl. N-(R3i)-L-methionyl, N-{R3i)-D-3-(1-naphthyl)alanyl. and N-(R3i)-L-3-(1-naphthyl)aianyl. wherein 
R31 is methyl, thyl. propyl or isopropyl; 

C is an amino acyl residue selected from the group consisting of L-tryptyl. D-tryptyl, L-tryptyl(N-indole 
formyl), I>tryptyl(N-indole-formyl), L-tryptyl(N-indole-methyl). D-tryptyl(N-indole-methyl). 5-fluoro L-tryptyl, 
5-fIuoro-D-tryptyl, L-phenylalanyl, L-prolyl. D-prolyl, L-tyrosyl, D-tyrosyl. D-phenylaianyl, E>-3-{3-pyridyl>- 
alanyl, L-3-(3 pyridyl)alanyl, D-3-(3-pyridyl-N'-oxideyalanyl. L-3-(3-pyrldyl-N'<odde)alanyi. D-3-(3-quinolyl)- 
alanyl. L-3-(3-quinolyl)alanyl, D-3-(3-quinolyl-N'-oxide)alanyl, L-3-(3-quinolyl-N'-oxide)aianyl. D-a-(1-adaman- 
tyl)alanyl, L-3-(1-adamantyl)alanyl. L-3-(1-naphthyl)alanyl, D-3-(1-naphthyl)alanyl. L-3-(3-benzthienyl)aianyl. 
D-3-(3-benzthienyi)alanyl. L-3-(2-benzthienyl)alanyl. D-3-(2-ben2thienyl)alanyl. L-3-(3-benzoxazolyl)alanyl. D- 
3-(3-ben20xa20lyl)a!anyl, L-cyclohexylalanyl, E>cyclohexylalanyl, L-3-(3-indazolyl)alanyl. D-3-(3-inda2olyl)- 
aianyl, aIpha-methyl-L-phenylalanyl» alpha-methyl-D-phenylalanyl. L-3-2-naphthylalanyl, D-3-2-naph- 
thylalanyl, L-O-methyltyrosyl, D-O-methyltyrosyi. L-3-(4-methylphenyl)alanyl. D-3-(4-methylphenyl)alanyl, L- 
3-(pentamethylphenyl)alanyl, D-3-(pentamethyiphenyl)alanyl, L-3-(3,4.5-trimethylphenyl)alanyl. D-3-(3.4,5- 
trimethylphenyl)alanyl, L-3-{4-chlorophenyOaianyl. D-3-(4-chlorophenyl)alanyl. alpha-methyl-L-3-(4- 
chlorophenyl)alanyl. a!pha-methyl-D-3-(4<hlorophenyl)alanyl, L-3-(4-trffluoromethylphenyl)aIanyl. D-3-(4- 
trifluoromethylphenyl)alanyl. L-3-(4-fiuorophenyl)alanyl. D-3-(4-fluorophenyl)alanyl. L-3-(2-thlenyl) alanyl. D- 
3-(2-thienyl)-aianyl. N-<R32)-L-3-(3-9yridyl)aIanyl, N-(Ra2)-D-3-(3-pyridyI)alanyl. N-(R32)-L-3-(3-pyridyl-N'-ox- 
ide)alanyl. N-(R32)-D-3-(3-pyridyl-N'-oxide)alanyl, L-3-(2-thia20lyl)-alanyI, D-3-(2-thia20lyl)aIanyl, alpha-aza-a- 
(l-naphthyl)alanyl. alpha-aza-tryptyl. alpha-aza-phenylalanyl. alpha-azar3-(2-thienyl)alanyl, alpha-aza-3-(4- 
methylphenyi)aianyl, a!pha-a2a-3-(pentamethylphenyl)alanyl, alpha-aza-3-(2-naphthyl)alanyl, alpha-aza-3-(3- 
benzthienyOalanyl. aipha-aza-3-(3-benzoxazolyl)alanyl. alpha-aza-3-(cyciohexyl)alanyL alpha-a2a-3-(1-ad- 
amantyl)aianyl, alpha-aza-3-(4-methoxyphenyl)aianyl, alpha-aza-3-{4-chlorophenyl)alanyl, alha-aza-3-(4- 
bromophenyl)alanyl, alpha-aza-tryptyl(N-indole-methyl). alpha-aza-3-(3-pyridyl)alanyL alpha-a2a-3-(3- 
quinolyl)alanyl. alpha-aza-3-(2-thia20lyl)alanyl, N-(Ra2)-L-3-(2-thienyl)aianyl, N-(R32)-D-3-(2-thlenyl)alanyl, L- 
3-(3-quinolyl)alanyl. D-3-{3-quinolyl)alanyl. L-3-{2-naphthy!)aianyl. D-3-(2-naphthyl)aianyl, N-(R32y-D- 
phenylalanyl. N-{R32>-L-phenylalanyl. N-(R32)-D tryptyl. N-(R32hl--tryptyl. N-(R82>-L-tryptyl(N-indole-formyl). 
N-(R32)-I>tryptyl(N-lndole-fonnyl). N-(R32K-tryptyl(N-indole-methyl), N-(R32)-D-tryptyl(N-indole-methyl), N- 
(R32)-L-3-(2-thiazolyl)alanyl. N-(R32)-D-3-(2-thlazolyl)aIanyl. N-(R32)-L-3-(3-pyridyl)a!anyl. N-(R32>-D-3-(3- 
pyrldyl)alanyl. N-(R32)-D-3-(3 quinolyl)alanyl, N-(R32)-L-3-(3-quinolyl)aIanyt. fsl-(R32)-D-3-(1-adamantyl)alanyl. 
N-{R32)-L-3-(1-adamantyl)aIanyl, N-(R32)-D-3-(4-fiuorophenyl)alanyl, N-(R32)-L-3-(4-fluorophenyl)alanyl, N- 
(R32)-D-3-(4-chlorophenyl)alanyl, N-(R32)-L-3-<4-chlorophenyl)alanyl. N-(R32)-L-3-(4-trifluoromethylphenyl)- 
alanyl. N-(R32)-D-3-(4-trifluoromethylphenyl)alanyl. N-(R32)-D-3-(2-naphthyl)alanyl, N-(R32)-L-3-(2-naphthyl)- 
alanyl, N-(R32)-D-3-(1-naphthyl)alanyi. N-(R32)-L-3-(1-naphthyl)alanyl. N-(R32)-L^-(3-benzthlenyl)alanyl. N- 
(R32>-D-3-(3-benzthlenyl)aianyl, N-<R32)-L-3-(2-benzthlenyl)alanyl. N-(R32)-D-3-(2-benzthienyl)alanyl. N- 
(R32)-L-3-(3-benzoxa20lyl)alanyl, N-(R32)-D-3-(3-benzoxazolyl)alanyl, N-(R32)-L-tyrosyl, N-{R32)-D-tyrosyl. N- 
(R32)-L-3-(3.4,5-trim8thylphenyl)alanyl, N-(Rs2)-D-3-(3.4.5-trimethylphenyl)aianyl. N-(R32)-L-3-(4-methyl- 
phenyl)alanyl, N-(R32)-D-3-{4-methylphenyl)aianyl. N-(R32)-L-3-(pentamethylphenyl)alanyl, N-(R32)-D-3- 
(pentamethylphenyl)aianyl, N-<R82)-L-3-(4-bromophenyl)alanyl. N-(R32)-D-3-(4-bromophenyl)aIanyl, N-(R32)- 
L-cyclohexyialanyl. N-(R32)-D-cyclohexylalanyl, N-(R32)-L-3-(3-lndazolyl)alanyl, N-(R32)-D-3-(3-tndazoly!)- 
alanyl. N-alpha-(R32)-alpha-aza-3-(1-naphthyl)alanyl, N-aipha-(R32)-alph8-aza-3-(3-pyridyl)alanyl, N-alpha- 
(R32halpha-azarphenylalanyl. N-alpha-{R32)-aipha-aza-3-(3-benzthienyl)alanyl. N-alpha-(R32)-alpha-aza-3-(2- 
ben2thlenyl)alanyl, N-alpha-(R32)-aJpha-aza-3-(4-methylphenyl)alanyl, N-aIpha-(R32)-alpharaza-3-(4-methyl- 
phenyiyalanyl, N-alpha-{R32>-aipha-aza-3-(4-chlorophenyl)aianyl. N-(R32)-0-methyl-Otyrosyl and N-(R32)-0 
methyl-L-tyrosyl. wherein R32 is methyl, ethyl, propyl or Isopropyl; 

D Is an amino acyi residue selected from the group consisting of prolyl, 4-hydroxyprollne. L-seryl, L-seryl- 
(Obenzyl), L-seryl(OP03H2). L-seriy(OP03Me2. L-glutamine. L-alpha,beta-diaminopropyl, L-alanyl. L- 
threonyl. 2,3-dlamlnoproplonyl, 2-amino3-quanidlnopropionyl. 2,3-diaminopropionyl (wherein the 3-amino 
group is substituted with loweralkyl. 3-pyridinecarbonyl, 2-pyrazinecarbonyl or 2-indofecarbonyI), N-alpha- 
aza-glycyl. N-alpha-aza-alanyl. N-alpha-(Ro)-alpha-a2a-glycyl, N-alpha-(Ro)-alpha-a2a-alanyl. N-(Ro)-L-s8ryl. 
N-(Ro)-L-seryl(0-ben2yl), N-(Ro)-L-glutamine. N-(Ro)-L-alanyl, N-alpha-(Ro)-beta-amlnopropyl. N-alpha-(Ro)- 
N-beta^thylaminopropyl, N-(Ro)-L-seryi(0-P03H2). N-{Ro)-L-seryl(0-P03Me2) and N-(Ro)-L-threonyl. 
wherein Ro is loweralkyi or ailyl; 
or D is a glycosyl derivative of serine or threonine; 

E is an amino acyl residu selected from the group consisting of L-tyrosyl, L-tyrosyl(O-methyl). L-tyrosyl(0- 
ethyl). L-tyrosyl(0-P03H2), L-tyrosyl(0-P03Me2), L-phenylalanyl. N-(R33)-L-tyrosyl, N-(R33)-L-tyrosyI(0- 
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methyl), N-(R33)-L-tyrosyl(0-P03H2), N-(R33)-L-tyrosyl(0-P03Me2). 3-(2-thienyi)a!anyl, 3-(3-benzthienyl)- 
alanyl. 3-(1-naphthyl)aIanyl. a-(2-naphthyl)alanyl, N-(R33)-L-phenylalanyl, L-a-(4-chlorophenyl)aianyl. L-3-{4- 
fluorophenyl)alanyl. L-histidyl, L-3-(cyclohexyl)aianyl. L-3-(4.aminophenyl)alanyl. 1-3-{4-acetylaminophenyl)- 
aianyl, N-(R33)-L-3-(4-aminophenyl)alanyl, N-(R33) L-3-(4-acotylaminoph nyl)alanyl, N-(R33)-L-3-(4- 
5 fluorophenyOalanyi. N-(R33)-L-3-(4-chlorophenyl)alanyl. N-(R33)-L-histidyl, N-<R33)-L-3-(cycIohexyi)alanyl. N- 
(R33)-3-(2-thienyl)alanyl. N-(R33)-3-(3-benzthienyl)alanyl. N-(R33)-3-(1-naphthyl)alanyl. N-(R33)-3-(2-naph- 
thyi)alanyl, and N-(R33)-L-tyrosyl(C>«thyl). wherein Rsa is methyl, ethyl, propyl or isopropyl; or E is 
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wherein n is 1 to 4; R30 Is hydrogen, methyl, ethyl, propyl or Isopropyl; and Ri is amino, alkylamino. 
cycloalkylamlno or alkanoylamino; or Ri is -N{R3)C(0)(CH2)ffR6o or -NHC(NH(R3)) = NR4 wherein Rs Is 
hydrogen, loweraikyi or cycloailcyl; R* is hydrogen, loweralkyl. cycloaikyl. amino or cyano; ff is 0 to 6; and 
Rso is ioweralkyl. diallcy (amino, cycloaikyl. aryl. arylaikyl. heterocyclic, (heterocyclic)aikyl or -NHRiao 
wherein R120 Is hydrogen, ioweralkyl, cycloaikyl. aryl, arylaikyl. heterocyclic, (heterocyclic)alkyl, amino, 
alkanoylamino or -NHRS2 wherein Rsa is loweraikyi. cycloaikyl. aryl. arylaikyl. heterocyclic, (heterocycilc)- 
aikyl or -C(0)Rs3 wherein Rss Is loweraikyi. cycloaikyl, aryl, arylaikyl, heterocyclic or (heterocyclic)alkyl; 
or Ri is -C(0)R* wherein R" Is hydroxy, aikoxy. amino, phenoxy or methoxyphenyl; 
F is a D-amIno acyl residue of the formula: 




wherein y is 1 to 3; Rs is Ci to Cs straight or branched chain alkyl, Ca to C7 cycloaikyl. hydroxy, aikoxy. 
thioalkoxy, aryl or a heterocyclic aromatic ring; or R5 is -(CH2)mR6 or 




wherein m is 0 to 4 and R$ Is amino, alkylamino, cycloalkylamlno or alkanoylamino; or Rc Is •NH-C(NH(r')- 
)=NR'' or -N(R')C(OKCH2)ggR65 wherein r' is hydrogen, ioweralkyl or cycloaikyl; r' is hydrogen, lowerai- 
kyi. cycloaikyl, amino or cyano; gg is 0 to 6; and R$g is ioweralkyl. dialkylamino. cycloailcyl, aryl, arylaikyl. 
heterocyclic, (heterocyclic)alkyl or -NHRcc wherein Res is hydrogen, ioweralkyl, cycloaikyl, aryl. arylaikyl, 
heterocyclic, (heterocyclic)alkyl, amino, alkanoylamino or -NHRc? wherein Rcz Is hydrogen, loweraikyi, 
cycloaikyl. aryl. arylaikyl, heterocyclic, (holerocyclic)alkyl or •C(0)R68 wherein Res is loweraikyi. cycloaikyl. 
aryl. arylaikyl, heterocyclic or (heterocyclic)aikyl; 

R34 Is hydrogen, methyl, ethyl, propyl or Isopropyl; and Ras and Ras are independently selected from 

hydrogen and loweraikyi; 

or F Is a Oamlnoacyl residue having the formula: 
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0 



wherein z is 0 to 3 and R37 is hydroxy, alkoxy. phenoxy. amino or p -methoxyphenyl and Ra* is hydrogen, 

methyl, ethyl, propyl or isopropyl; 

or F is a glycosyl derivative of D-serine or D-threonine; 

G is an amino acyi residue selected from the group consisting of L-leucyl, L-lsoleucyl, N-(R38Hsoleucyl. 
norieucyl, N-(R38)-norleucyl, L-N-(R38)leucyl. alloisoleucyl. vaiyi, norvalyl, seryl(O-t-Bu). tyrosyl, tryptyl, 2- 
aminobutyryl, L-(cyclohexyi)alanyl, L-N-(R38)-cyclohexylalanyl, N-{R38)-valyl, phenylalanyl, N-(R38)- 
phenylalanyl, N-(R38)-tryptyl, N-(R38)-tyrosyl, seryl(0-P03H2), seryl(0-P03Me2). N-{R38)-seryl(OPOaHa). N- 
(R38)-seryl(0-P03Me2), prolyl, pipecolyl, seryl and N-{R38)-seryl, wherein R38 is methyl, ethyl, propyl or 
isopropyl; 

or Q is a glycosyl derivative of serine or threonine; 
or F and Q taken together are 




wherein R47 is hydrogen, loweralkyt, 3-indolyimelthyl, 2-naphthylmethyI, benzyl or substituted benzyl 
wherein the phenyl ring is substituted with a substituent selected from halogen, hydroxy and methoxy and 
Roo is loweralkyl; 

H is an amino acyt residue of the formula: 




wherein p Is 1 to 4; R39 Is hydrogen, methyl, ethyl, propyl or isopropyl; and R9 Is amino, alkylamino. 
cycloalkylamino or aikanoylamino; or R9 is -N(Rii)C(OKCH2)hhR7o or -NH-C(NH(Rii)) = NRi2 wherein Rn 
is hydrogen, loweralkyl or cycloalkyi; R12 is hydrogen, loweralkyl, cyck>a!kyl, amino or cyano; hh is 0 to 6; 
and R70 is kTweralkyI, dialkyiamino, cycloalkyi, aryl, arylaikyi. heterocyclic, (heterocycllc)alkyl or -NHR71 
wherein R71 Is hydrogen, IwoeralkyI, cycloalkyi, aryl. arylaikyi, heterocyclic, (h6terocyclic)alkyl. amino, 
aikanoylamino or -NHR72 wherein R72 is hydrogen, loweralkyl. cycloalkyi, aryl, arylaikyi, heterocyclic, 
(heterocyclic)alkyl or -C{0)R73 wherein R73 Is loweralkyl, cycloalkyi. aryl, arylaikyi, heterocyc lie or 
(heterocycllc)alkyl; 

or R9 is PrO{Oy wherein R*" Is hydroxy, alkoxy, amino, phenoxy or p-methoxyphenyl; 

i is an Imino acyl or aliphatic amino acyl residue selected from the group consisting of L-prolyl, L-plpecolyl, 

alpha-aza-prolyl, trans-beta-amlnocylopentanecarbonyl. cis-beta-amlnocyclopentanecarbonyl, 3-(loweraikyl)- 

prolyl, N-methyl-L-alanyl. N-methyl-norvalyl. 1-dlhydrolsoindole-2-L-carbonyl and thiazolldlne-5-L-carbonyl; 

and 

J is 1-pynolidinyl. lisiperidlnyi, 4-morpholinyl, or an amino acyl residue selected from D-alanyiamide, L- 
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alanylamide, glycylamide. sarcosylamide. N-(R*o)-D-alanylamld . N-(R4o)-L-aianylamide. N-(RAo)-beta-L- 
alanylamide. N-(R4ohbeta-D-alanylamlde, L-2-aminobutyrylamlde, D-2-aminobutyrylamid . N-(R4o)-L-2- 
aminobutyrylamide. N-(FUo)-0-2-aminobutyrylamide, L-serylamlde, D-serylamide. N-{R4o)-L-seryianiide, N- 
(FUo) D-s rylamide, N-(FUo)-L-norvalylamid , N-(R4o)-D-norvalylamide. L-norvalylamid , D-norvalylamlde or 
aipha-aza-alanylamide. wher In FUo is methyl, ethyl, propyl or Isopropyl; or J 1$ -NHRa or -NHCHaCONHRg 
wherein Rs is hydrogen, loweralkyl, cycloaikyl. fluoro substituted loweralkyi or hydroxy sul>stltuted loweral- 
kyl: 

or J Is -N(Ri32)N(Ri33)-C(0)-NH-Ri3 wherein Ris is hydrogen, loweralkyl, cycloalkyl. hydroxy substituted 
loweralkyl or fluoro substituted loweralkyl and R132 and Rias are Independently selected from hydrogen 
and loweralkyl; or a phanmaceutically acceptable salt thereof; with the proviso that the amide bond between 
at least one of the pairs of residues A-B, B-C. C-D. D-E, E-F, F-Q. G-H. H-l. or l-J Is alkylated on the 
nitrogen atom of the amide bond linking the two residues and with the proviso that the compound Is not 
(pyro)Qlu-His-Trp-Ser-Tyr-Qiy-N-Me-Leu-Arg-Pro-Qly-NH2, (pyro)Qlu-His-Trp-Ser-Tyr-D-Trp-N-Me-Leu-Arg- 
Pro-Gly-NH2. (pyrojGlu-His-Trp-Ser-Tyr-QIy-N-Me-Leu-Arg-Pro-NHa. or (pyro)Qlu-His-Trp-Ser-Tyr-D-Trp-N- 
Me-Leu-Arg-Pro-NHa- 

3. TTie compound of Claim 2 wherein A Is N-acetytsarcosyl. (pyro)-L-glutamyl. (2)-N-(ethylaminocarbonyl)- 
(5)-N-ethylamidoglutamyl, L-N-acetylprolyl, N-acetyl-D-3-2-naphthylalanyl. N-acetyl-L-3-2-naphthylalanyl, N- 
acetyl-D-3-1-naphthylalanyl. L-N-acetyl-N-methylalanyl, N-acetyl L-prolyl, N-acetyl-D-3.4-fiuorophenylalanyK 
N-acetyl-L-delta^'*-prolyl or N-acetyl-D-3.4K:hlorophenylalanyl; 

B Is L-hlstidyl, L-phenylalanyl. tryptyl, D-tryptyl, D-3-4-chlorophenylaianyl, D-3-4-flucrophenyiaianyl. D-3- 
phenylaianyl, D-3-2-naphthylalanyl, 3-2-D-thienylalanyl, 3-2-thlenylalanyl, D-3-2-pyridylalanyl. N-methyl-L- 
phenylaianyl, N-methyl-D-phenylalanyl. N-methyl-L-histidyl. N-methyl-D-3-4-chlorophenylalanyl, D-3-2- 
thlazolyiaianyl. N-methyl-3^fiuorophenylalanyt or D-3-4-chlorophenylalanyl; 

C is L-tryptyl, E>tryptyl, L-3-3-pyridylalany!, D-3-3-pyridylalanyl, N-methyl-D-3-3-pyrldylalanyl. D-O-methyl- 
tyrosyl. L-1-naphthylalanyl, D-1-naphthylalanyl, D-4-chk)rophenyIaIanyl, L-4-chlorophenylalanyl. N-methyhl- 
naphthylalanyl, N-methyl-tryptyl, N-methyl-D-tryptyl, N-methyl-3-4-chlorophenylaIanyl. N-methyl-D-3-2- 
thienylalanyl, D^2-thienylalanyi. N-methyl-Omethyltyrosyl. N-methyK)-methyl-D-tyrosyl or L-O-methyl- 
tyrosyl; 

D is N-methyl-L-seryl, N-methyl-alanyl, N-methyHhreonyl, N-methyi-seryl(O-benzyi), seryl. threonyl, alanyl, 
seryKO-benzyl). N-2-methyl-N-3-amlnopropyl or N-2-methyl-N-3-ethylaminopropionyl; 
E is tyrosyl, N-methyltyrosyl, phenylalanyl. N-methyl-phenylalanyl, O-methyhtyrosyl, N-methyi-O-methyl- 
tyrosyl. lysylCN-epsilon-nicotinyl) or l^ethyHysyl(N-epsilon-nlcotinyl); 

F is D-leucyl, D-lysyl, D-lysyl(N-epsilon-nicotinyl). D-tryptyl. D-seryl(Ot-butyl). D-2-naphthylaianyl. D-lysyl- 

(N-epsllon-lspropyl), N-methyl-D-tyrosyl, N-methy|.D-seryl(0-t-butyl). D-tyrosyl. D-seryl. N-methyl-D-leucyl. 

N-methyl-D-tryptyl. N-methyl-D-2-naphthylalanyl. N-methyl-D-2-naphthylalanyl, N-methyl-D-cyctohex- 

yialanyl. N-methyl-D-lysyl(N-ep8llion-nicotlnyl) or D-cyclohexylalanyl; 

G Is L-leucyl, L-N-methylleucyl, N-methyl-cyckshexyialanyl or L-cyclohexylalanyi; 

or F and Q taken together is 2-(S-3-amino-2-oxo-pyrrolldin-1-yl)-S-2-i8opropylmethylacetyl; 

H is L-arglnyl, N-methylarginyl. iysyl(N-epsilonH8opropyl) or N-methyl-lysyi(N-epsllon-isopropyl; 

I is L-prolyl. L-pipecolyl or N-methyl-L-alanyl; and 

J is N-ethyl, glycylamide. azaglycylamide or D-alany!amlde. 

4. A compound selected from the group consisting of: 
N-Ac-EM-CI-Phe-D-4-C^Ph©-D-2-TT^ia-^^Me-Ser-Tyr-E>•Ly^-Le^^ 
N-Ac-D-4-CI-Phe-D-4-CI-Phe-D-2-71iia-Ser-N-IWe-Tyr-D-Lys-Uu-A^ 
N-Ac-D-4-CI-Phe-D-4-Cf-Phe-D-2-Thla-Ser-Tyr-D-Lys-L^u-Arg-Pro-^ 
N-Ac-E)-4-CI-Phe-N-Me-D-4-CI-Phe-0-2-Thla-Ser-Tyr-D-Lys-L^ 
^^•Ac-E)-4-CI-Phe-D-4-CI-Phe-l>2-Thia-Ser-Tyr-N-Me-Q-Ly^-Leu- 
N-Ac-D-2-NahN-Me-D-4-CI-Phe-D-3-Pal-Ser-Lys(N-epsiIon-nlcotinyl^^^ 
epsik>n-lsopropyl)-Pro-D-AlaNH2; 

N-Ac-D-4-CI-Phe-D-4-CI-Phe-D-2-Thla-Ser-hhMe-Tyr-D-Lys-ljeu-A^^ 

N-Ac-D-4-CI-Phe-D-4-CI-Phe-E>2-Thla-N-Me-Ser-Tyr-D-Lys-I^Arg-Pr^ 

N-Ac-D-2-NaI-D-4-C^Phe-D-3-Pal-^^Me-Se^--Lys(N-epsiton^^icotlnyl)-^>Lys(^^ 

ep8ilon-isopropyl)-Pro-D-AlaNH2; 

pyro-Glu-Hls-Trp Ser-N-Me-Tyr-D-Leu-Arg-ProNHEt; 

pyro-Glu-N-Me-Phe-Trp-Ser-Tyr-D-Trp-D-Leu-Arg-ProNHEt 

pyroGIu-Hls-Trp-Ser-N-Me-Tyr-E>-Ser(0-t-butyl)-Leu-Arg-ProNHEt; 

pyro-QIu-His-Trp-N-Me-Ser-Tyr-D-2-Nal-Leu-Arg-ProGlyNHa; 

pyro-Qlu-His-Trp-Ser-N-Me-Tyr-D-Trp-I-eu-Arg-Pro-azaGlyNH2; 
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pyro-Glu-His-Trp-Ser-N-Me-Tyr-D-Trp-N-Me-Leu-Arg-Pro-Gly-NHa; 
pyro-Glu-His-Trp-N-MeS r-N-Me-Tyr-D-Trp-Leu-Arg-Pro-NHEt; and 
N-Ac-C>^CI-Phe-CM-CI-Phe-D-2-Thla-Ser-Tyr-D-Lys-Leu-N-Me-Ar^^ 

5. N-Ac-D-2-Nai-D-4-CI-Phe-0-3-Pal-S r-N-M -Tyr-D-Lys(N-epsilon-nicotinyl)-L u-Lys(N-epsilon-isopropyl)- 
5 Pro-D-AIaNH2; or a pharmaceutically acceptable salt thereof. 

6. An LHRH agonist compound of Claim 1 for use in increasing of suppressing levels of sex hormones in 
male or female mammals by administration to a host in need of such treatment of a therapeutically effective 
amount of said compound. 

7. An LHRH antagonist compound of Claim 1 for use in suppressing levels of sex hormones In male or 
10 female mammals. 

8. A phamriaceuticai composition for Increasing or suppressing levels of sex hormones in male or female 
mammals, comprising a pharmaceutical canier and a therapeutically effective amount of an LHRH agonist 
compound of Claim 1. 

9. A phamnaceutical composition for suppressing levels of sex hormones in male or female mammals, 
16 comprising a pharmaceutical canier and a therapeutically effective amount of an LHRH antagonist com- 
pound of Claim 1. 

10. Use of a compound of Claim 1 in combination with a therapeutically effective amount of an 
antiandrogenic agent for suppressing levels of sex honmones in male or female mammals. 

11. Use of an LHRH antagonist in combination with a therapeutically effective amount of an antiandrogenic 
20 agent for suppressing levels of sex honnnones in male or female mammals. 

12. A process for the preparation of a compound of Claim 1 comprising sequentially coupling suitably 
protected amino acids or amino acid analogs, followed by removal of the protecting groups. 

13. The process of Claim 12 wherein sequences of two or more suitably protected amino acids or amino 
acid analogs are coupled and tiis resulting peptides are coupled, followed by removal of the protecting 

26 groups. 
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RELATIVE CONCENTRATION 
(NORMALIZED T01 MIN VALUE) 



O ho 4k b) OD o ^ ^ 

1 1 1 1 I 1 1 




Z 0"tpyro)Ghj-Hls-Trp-N-Me-Ser-Tyr-D-L6u- Q 

8 Leu-Arg-Plro-NHEt 
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